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ORAG FLASK 
SETTERS _ 


mo. 
CONVEYOR 


Dual drag-flask rollover, shuttle 
indexer and setter unit. Com- 
pleted molds weigh two tons, 
measure 37” x 44” x 17/11". 


FROM 
MOLDING 
MACHINES 


Planet system automatically removes and positions 250 
one-ton flasks an hour on moving conveyor 


To design a system that will strip and close flasks automati- 
cally on a continuously moving conveyor has always beena per- 
plexing problem, But Planet Corporation solved this problem 
for one of the automotive industry's largest foundries ... and 
at the same time provided the key to increase productivity ap- 
proximately 400°7. In addition, this unusual system provides 
maximum casting flexibility and operational reliability. 


Flask Handling System Operation 


the drag flasks 
drag-flask shuttle indexer and setter unit (see 
diagram The flasks are rolled over 180 , then indexed to 
the unique in-flight setters which accurately positions them 
on the continuously moving car-top mold conveyor. From 
this point, they are moved through core setting to the dual 
cope-flask-closing unit. The cope-flask subsystem, from mold 
ing to closing, is similar to the drag-flask unit except roll 
not required. 


molding, are fed into the dual 


rollover, 


Following 


overs are 


After pouring and cooling, the cope-flask-stripper unit lifts 
the cope flask off the drag. The drag flask continues on the 
mold conveyor to the drag ‘“‘pick-off’’, or lifting, device. On 
their removal from the conveyor, the flasks are recirculated 
through the system. Both removal operations are performed 
while the mold conveyor moves as a constant speed 


This integrated materials handling system increased pro 
luctivity approximately 400% and resulted in substantial 


ost sa ngs 


Production Flexibility . . 


With this flask handling system, it is possible to produce 


either six-or four-cylinder blocks or both simultaneousl) 
This feature provides this large automotive foundry with 


maximum casting flexibility i 


in hour 


maximum capacity of 500 


blocks 


Built-in Reliability 
Flasks handled by 


ire locked at each 
lifting or 
ing surfaces. Th 
10 miles of wire 
which illows 


For additional operat 
wired and piped, and shop te 


this system are controlled electrically and 
They are parted or joined by 
movements to eliminate damage to part 
which required more than 
includes a feedback feature 


position 
iowering 
control system 
ind 600 relays 
pinpoint maintenance 

onal reliability, thi 


ted 


Ss system was shop 


An Example of Planet Versatility . . 


This is one example of Planet Versatility ... Planet Corpor- 
ation’s ability to engineer, fabricate and install custom equip- 
ment that solve materials handling problems. Planet Ver- 
satility means you'll benefit from our diversified experience 
gained through service to leading corporations. It has paid 
them to plan with Planet ... it will pay you, too! Write or call 
for complete information. 

Sales Offices in Principa ca: ue Oke 


United States and Mexico 


Engineered Handling 
Equipment 


1810 SUNSET AVENUE 
LANSING, MICHIGAN 


Automation Equipment 


Mill & Foundry Equipment 
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Start ac 


This automatic saw uses three Hanna-Powr Positioners which 


have a total of 40 limit switches. 


Positioner housings com- 


pletely seal the switches from cutting oil and chips. Wiring 
is self-contained. Positioner 1 senses size of workpiece, Posi- 
tioners 2 and 3 are for sequencing and cycling. Positioner 
installation cost 30% of estimated individual cam and limit 
switch cost. 


am and 


limit switch 


COST REDUCTION PROGRAM! 


You can cut cam and limit switch 
costs up to 70% by using the 
Hanna-Powr Positioner—a com- 
pact, dust and water-tight housing 
containing cam rods and limit 
switches. 

Because the Positioner is a pre- 
engineered assembly, it saves time 
used in designing special cams and 
mountings. Installation costs are 
cut, too, because it is only neces- 
sary to mount one box (4 screws) 
rather than individual switches 
and cams. Wiring is greatly sim- 
plified. The Positioner housing 
serves as a junction box—one con- 
duit connection does it. 

The switches can be moved eas- 
ily and locked quickly in place 
after installation. This speeds set- 


up time for new jobs and makes 
pre-calculation of stops unneces- 
sary. Safety is another big ad- 
vantage—the switches cannot be 
tripped accidentally. 


In addition to lower initial costs 
—maintenance, replacement, and 
down-time costs are cut. Switches 
last longer due to the protection 
(from dirt, chips, fluids and dam- 
age) afforded by the sturdy, ex- 
truded aluminum housing. 


Use Hanna-Powr Positioners for 
cycling, sequencing, positioning, 
sensing and indicating. Many are 
in use and have been thoroughly 
tested in a variety of applications. 
It’s a practical approach to auto- 
mation. 


Positioner containing switches and cam rods. Up 
to 28 switches per foot of travel. Any travel to 
8 feet. Takes standard miniature or heavy duty 

limit switches, single or double throw. 


Examine your cam and limit switch costs. $35 to $75 
per switch is the cost companies have fixed for de- 
signing, machining, installing, wiring, and adjust- 
ing limit switches and cams. This photo shows a 
typical high cost installation where oil, chips and 
accidental damage cause high failure rates and in- 
creased maintenance costs. 


Write for complete catalog or consult Sweets’ 
Product Design File section 9A/HA. Your Hanna 
Representative will also give you complete in- 
formation—see the yellow pages under cylinders. 


(35) Hanna Engineering Works 


1753 Elston Ave., Chicago 22, Illinois 
AIR AND HYDRAULIC CYLINDERS, VALVES, POSITIONERS 
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Eccentric Forming on Greenlee 
Automatic Bar Machines 


MACHINE .. . 1-5/8" —6 Automatic Bar Machine 
TOOLING ... High Speed Steel 

MATERIAL .. . BIII2 

STOCK SIZE... 1" round 

TOOL SLIDE STROKE .. . 1|-3/16" at .0042" feed 
SPINDLE SPEED . . . 420 rpm 110 sfm 

MACHINE TIME . . . 43 seconds 

ESTIMATED GROSS PRODUCTION .... 83 per hour 


$$$ $$_$__—_—_—_—_—<j 


1. Rough 
eccentric form 
550" diameter 
and |/32" radius. 





PRODUCED WITHOUT COSTLY 

“SECOND OPERATION" 
2. Rough 
eccentric form 
.643" spherical 
diameter, finish 
form inside 
tapered sides, and 
1/32" radius. 


“Union Special"’ relies on GREENLEE 
versatility to cut production costs 
of multiple eccentric crankshaft 


3. Finish 
eccentric form 
.643" spherical 
diameter and 
.023" radii. 


Standard Greenlee Automatic Bar Machines are extremely 
versatile. Union Special Machine Company, manufacturers of 
industrial sewing machines, utilizes this production versatility 
to machine the multiple eccentric crankshaft illustrated. The 
part is machined from 1” round B1112 stock and is held in 
standard concentric collets. Part is machined in 43 seconds 


4. Face end. giving a gross production output of 83 pieces an hour. 
Break corners on Sequence of operations is shown at left. 
|" diameters. 


Special eccentric forming attachments mounted in the first, 
second, third, and fifth forming slide positions, rough and 


finish form the two eccentric diameters. Greenlee Bar Auto- 
5. Finish 


eccentric form 
.550" diameter, 


matics permit greater job versatility and assure added profits. 
See your Greenlee representative or send us a print of your 


outside tapered 
sides, 1/64" radii, 
chamfer 45° on 
ends, and break- 
down for cutoff. 


problem-part. 
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GREENLEE BROS. & CO. 


Since 1863 1991 Mason Avenue ROCKFORD, ILL. 
TRANSFER MACHINES e« SPECIAL MACHINES e« AUTOMATIC BAR MACHINES e WOODWORKING MACHINES AND TOOLS 
DIE CASTING MACHINES « TRIM PRESSES e HYDRAULIC AND HAND TOOLS e COMMERCIAL CASTINGS 
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PROCESS CONTROL 


HANDLING 


CONTINUOUS LAUNDERING SYSTEM INTRODUCED 


Commercial laundering machine handles flat-work pieces through the entire 
cycle of washing, rinsing, drying, and ironing, all in one continuous auto- 
matic operation. The soiled laundry is fed to the machine by a conveyor 
belt and the work emerges completely laundered at a speed between 100 
and 150 fpm. The equipment is being marketed by Jet Stream Products 
Inc., a new corporation owned jointly by Chance Vought Corp. and Inter- 
national Textile Maintenance Equipment Corp. 


POROUS PANELS SOLVE BIN PROBLEM 


Porous stainless steel panels used to line automatic feed equipment have 
helped reduce the problem of poor bin discharge of powdered or fine ma- 
terials. Inert gas or compressed air is blown through the porous panels 
lining the bin. Additional gas is blown into the packed powder by means 
of perforated probes. Four panels used in the throat of each bin are 
hung on the existing walls of the bin. The porous probes are placed 
farther up the bin wall and along the valley angles to prevent possible 
localized bridging. Pall Corp. supplied the porous liners and probes. 


MASS SPECTROMETRY IN THE FIELD 


Lightweight instrument, to identify constituents of gas mixtures in vacuum 
systems. and indicate their relative content, is suitable for use on produc- 
tion lines. The magnetic-deflection type mass spectrometer weighs less than 
40 lb and is able to differentiate individual mass peaks up to mass 150. The 
spectrometer tube is small enough to be placed on a standard vacuum sys- 
tem and baked out. The mass spectrometer and magnet, assembled into an 
integral unit, can be baked at 450C. Individual mass readings from the 
partial pressure analyzer can be automatically displayed on x-y recorders or 
on a strip chart recorder. General Electric Co. developed the instrument. 


MECHANICAL PAINTER FOR SHIPS AND STORAGE TANKS 


A device, resembling a small army tank, has been designed to prepare and 
paint large areas of relatively smooth metal surfaces at a speed of approxi- 
mately one-half a foot a second. In one continuous operation a mechanical 
chipping tool prepares the surface and a pressurized roller applies the paint 
which is fed through a hose. Magnets set into rubber treads, similar to those on 
tanks, keep the painting unit stuck to surfaces. An air-operated turbine con- 
nected to the treads drives the device. Direction can be either horizontal 
or vertical and is decided on by an operator using pneumatic controls. De- 
vice was designed by Esso Research and Engineering Co. 


TAPE CONTROL AND COMPUTER SPEED CRYSTALLOGRAPHY 


Automatic technique of studying crystals by x-ray diffraction has been de- 
veloped by Bell Telephone Laboratories. The technique involves the use 
of a high-speed, general purpose, digital computer to generate a control tape 
which automatically operates a special x-ray diffractometer. Data readings 
from the crystallographic experiment are automatically recorded on another 
punched tape and the data is then fed back into the computer. The computer 
correlates the information, corrects for experimental factors, and prints out 
crystallographic data in a form convenient for analysis by a crystallographer. 
With equipment which is being built it is expected that more than 17,000 
readings a day can be taken using this technique. 
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Report No. 11, 


Years of Fluid Power 


How OILGEAR Any-Speed Drive Systems on revolutionary, new, continuous pipe mill 
. provide up to 30% over and under base lineshaft speed for each stand—controlled 

to +0.1% accuracy . . . maintain constant interstand speed ratios. 

USER: Lorain (Ohio) Works, National Tube Division, United States Steel Corp. 


Machine Builder — Aetna Standard Division, Blaw-Knox Co., Pittsburgh, Pa. 
Differential Drive Manufacturer — Beloit Iron Works, Beloit, Wis. 


PROBLEM: To provide accurate, efficient, independent, 
variable speed drive and control systems between a 1000hp 
lineshaft drive and 14 form-weld, stretch-reduce stands, 
and rotary flying hot saw of a new, continuous, buttweld 
pipe mill designed to produce approx. 237,000 tons of 14” 
to 4” buttweld pipe annually from flash-welded, endless 
webs of skelp. Delivery speeds range from 700 ft/min. of 
1%” pipe to 150 ft/min. of 4” pipe. 

DRIVE REQUIREMENTS: 1. “Hard’’, non-resilient charac- 
teristics of direct gearing — with provision for infinite, 
variable speed control of any or all stands from 30% under 
to 30% over predetermined base lineshaft speed. 2. Accu- 


rate, preset, speed ratios between stands, capable of pre- 
cisely maintaining transmitted differential loads to 150 
hp — without drift — regardless of load change or line- 
shaft speed variation. 3. Optional, remote, automatic, 
“preset”, and remote manual control. 4. Direct-reading, 
constant, visual indication of torque being pulled at each 
stand, and speed ratios between all adjacent stands. 6. 
Drive a rotary, flying cut-off saw at maximum mill de- 
livery speeds — synchronized with speed of last active mill 
stand. 7. Must be compact, with trouble-free dependability 
for continuous, heavy-duty drive service. 8. One reputable 
source and responsibility preferred. 


a: Application-Engineered HYTAC* Drive System For Continuous, Buttweld Pipe Mill 


LEFT: 


Fivid from Master Tach (T) 


gives stand drive speed command 
to control on Pump (P). Slave Tach 
(S) — direct-connected to Drive 
Motor (M)—feeds back a flow 
signal proportional to actual drive 
speed. Through remote, pushbutton 
control stations connected to elec- 
tric pilot motor on Master Tach (T), 
operator can vary speed of each, 
or all stands infinitely up to 30% 
over or under base line-shaft 
speed ... with accuracy to + 0.1%. 
RIGHT: Two typical stands of 
seven stand stretch-reduce mill. 
Each stand is mounted on a steel 
sled—45° to horizontal—90° in 
relation to each other. Sled stands 
are movable by a hydraulic cylin- 
der. A hydraulic clamping mech- 
anism holds sleds in selected posi- 
tions. Six pipe sizes can be rolled 
without changing rolls. 


RETRACTABLE 
MILL STANDS 


SOLUTION: Oilgear Application-Engineered HYTAC* — 
Beloit Mechanical Differential Drives provide precise speed 
and ratio control for 7 form-weld stands, 7 stretch-reduce 
stands, and a rotary, flying cut-off saw. Overall mechanical 
efficiency has been determined as well above 90% at full 
load . . . with remotely controlled speed variable up to 30% 
over and under base lineshaft speed for any one or all 
stands — with accuracy maintained within + 0.1%. Pro- 
duction speeds required for a given pipe size can be preset 
within a small fraction of 1% — and duplicated at any 
later date. In this precisely controlled process — a National 
Tube innovation — the buttwelded pipe is both elongated 
and reduced in diameter . . . with wall thickness and pipe 
diameter held to extremely close tolerances by the accuracy of 
interstand speed ratios. An Oilgear ““Any-Speed”’ Drive and 
Control System automatically synchronizes the rotary, 
flying cut-off saw with maximum delivery speed of the last 
active stretch-reduce stand — to cut the continuous pipe 
in accurate, predetermined lengths. 


BIBLIOGRAPHY: Steel Magazine, Dec. 12, 1960, Page 86; Automation Magazine, 
May, 1961, Page 68; Steel Magazine, Jan. 30, 1961, Page 114; A paper — “Variable 
Speed Hydro-Mechanical Drive’, by Charles W. Modersohn, Staff Engineer, Beloit 
Iron Works, presented at N.C.1I.H., Oct. 21, 1960. @ See Oilgear Fluid Power 
NEWS 8, 11, 15, 16 — available on request. 


*HYTAC is an Oilgear Company registered trademark. 


Installation of Oilgear-Beloit Variable Speed Hydro-Mechanical 
Drive and Control Systems — successfully pioneered on paper 
machine drives © — have exceeded originally specified require- 
ments — without “start-up” problems. . . indicating the value 
of Oilgear’s Application-Engineering teamwork throughout all 
stages of design, building, installation, and testing. 

For accurate synchronization of multiple, tandem operations; 
for combining separate operations to handle webs, tows, or 
sheets — soft and fragile at one point, strong at another; for 
continuous operations where tension affects quality — or deter- 
mines dimensional tolerances . . . all need MORE than conven- 
tional drives and controls — they need the precision of Oilgear 
‘*‘Any-Speed”’ Drives and Controls. User’s state —‘“‘For the 
lowest cost per year — with the most advanced, precision controls 
known to industry . . . it’s Oilgear — the pace-setting pioneer!”’ 


For practical solutions to YOUR rotary or linear drive and con- 


trol problems, call the factory-trained Oilgear Application-En- 
gineer in your vicinity. Or write, stating your specific requirements, 


THE OILGEAR COMPANY 

Application-Engineered “Any-Speed” Drive and Control Systems 

1598 WEST PIERCE STREET + MILWAUKEE 4, WISCONSIN 
Phone: Mitchell 5-6715 . . . Direct Distance Dialing Code — 414 





CINCINNATI 


IS ADAPTABLE T0 CHANGE 


Removal of broach inserts (cutting 
tools) for re-grinding is facilitated by 
merely opening the hinged top, as il- 
lustrated here. 


DESIGNERS AND BUILDERS 
2 ee ee, 


'UMLOAD 


Chain broach principle: a closed loop 
continuous production cycle. Fixtures 
indicated in red can be replaced or 
more added. 


CHAIN BROACHING implies very high production. But very high pro- 
duction equipment sometimes limits design changes in the part. New 
CINCINNATI Chain Broach Machines retain the high production char- 
acteristics of closed loop cycles while adding a new advantage... 
they’re adaptable to change. A unique method of attaching the work- 
holding fixture to the chains permits a welcome freedom of replacing 
or adding fixtures. 

Straight-line traverse of fixtures through the broaching “tunnel” 
is assured by extra rugged guide bars. A pressurized coolant system 
and an endless conveyor automatically remove chips. To facilitate 
maintenance and adjustment of broach inserts (cutters), the top of 
the broaching tunnel is hinged and can be readily opened. 

The CINCINNATI Chain Broach illustrated above is tooled up to 


OF SPECIAL MACHINES e HORIZONTAL BROACHING MACHINES 
MILLING MACHINE CO., CINCINNATI 9, OHIO 
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Photograph courtesy of Lawrence Brothers, Inc., Sterling, Illinois New CINCINNATI Chain Broach Machine. Can 
be built in various sizes and tooled up for 
many types of high production jobs, such as 
machining the door hinge leaves shown be- 


. . ioe ‘ 5 low. Automatic chip disposal system is seen 
broach door hinges for a prominent Illinois manufacturer of builders at front of machine. 


hardware. Interchangeable fixture elements accommodate several 
sizes. With the exception of manual loading, the complete cycle is 
automatic and continuous, resulting in a production rate of 924 
hinge leaves per hour. 

The new Chain Broach Machine is a typical example of advanced 
thinking and modern approach to low-cost production which Cincin- 
nati imparts to broaching and other metalworking machines and 
production lines. Many specialists in Cincinnati’s Special Machine 
Division are available to study your machining problems and recom- 
mend equipment to reduce costs and improve quality. May we give 
you more information? 


COMPLETELY AUTOMATED PRODUCTION LINES Ly 


SPECIAL MACHINE DIVISION 
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COMPLETE, COMPACT “PACKAGE” DRIVE SYSTEMS ON DEMAND 


ACF ADJUSTABLE SPEED CONTROLS require no warm- 
up time—respond instantly to remote or local 
control signals or load changes. Low-voltage-drop 
Silicon Controlled Rectifiers and patented ACF 
Magnetic Triggering ‘‘nerve center” eliminate need 
for tubes or MG set—insure silent operation and 
longer life. ACF drive systems, easier to install 
and maintain, are superior in any application 
requiring adjustable speed at constant torque. 


ACF STEPLESS MOTOR CONTROLS, operating from an 
AC source, are smaller, lighter, more economical 
than competing systems—give smooth, precise 
regulation over a wide range of speeds regardiess 
of load variations. ACF drive systems, for both 
fractional and integral HP operation, are available 
as off-the-shelf items. For full information, write or 
call Paramus Plant. 11 Park Place, Paramus, N. J., 
telephone: COlfax 1-4100. 


ACF ELECTRONICS 


DIVISION 


ACF INDUSTRIES 
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By ROGER W. BOLZ, publisher and Editorial Director 


VOLUMES OF DISCUSSION in and out of government circles in 
recent months have dwelt on automation, unemployment, and jobs. Jobs 
are discussed as a thing everyone is entitled to have as a right, not some- 
thing to be earned and held by effort and enterprise. 

Some have even stated that industry’s responsibility is to provide 
jobs. 

Few investigations to date have bothered to deal with the stark 
realism of industrial enterprise and evolutionary change. Industry was 
created and has developed to serve the material needs of the population, 
not merely to provide jobs. The entrepreneur makes a job for himself 
and others by developing a service or product that attracts customers. 
American freedom and free enterprise created the conditions under which 
all are free to take advantage of unfettered opportunity to make them- 


5 
3 
selves or the product of their skills and thinking valuable to others, even 
indispensable. 
A hundred years ago the same dire predictions were being made about 
machines that today are being attributed to automation. Yet in the proc- 
¢ 


ess of time under the relentless force of economics and demand, tech- 
nological change has continued with better and better results. Nevertheless, 
all through these hundred years there have been ups and downs, up- 
heavals, and difficulties. Why? 

Certainly the history of industrial growth has not been one of ma- 
chines creating problems. Consumer demand and outlook has in large 
part been the troublemaker. Technological development is relatively slow 
and unsteady; by and large it results from stimulus of consumer demand. 
As the consumer’s attitude, actions, and outlook swing in wide variations, 
industrial effort to serve follows suit with tremendous backwash effect on 
the fortunes of all workmen involved throughout a great interwoven 
maze of connected services. The consumer and jobholder for the most part 
is the victim of his own choices and whims. 

Significant need for today and tomorrow is for the development of 
business conditions that stimulate new enterprise. Depressive taxes 
must be reasonably reduced. No real solution can be expected with laws 
that in the end militate against employment (no matter how socially de- 
sirable) or that create unnecessary barriers to expansion, research and 
productivity advance. Oversimplified and politically potent temporary 
remedies must be carefully evaluated so that in helping alleviate un- 
necessary hardship no irreparable long-range problem is created as has 
been the case with farming. 

Traditional American freedom and free enterprise can be expected 
to solve our employment problems most effectively but more effort must 
be made to insure full and detailed understanding of the interworkings 
of our complex economic system. It is imperative that every person that 
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automation 
outionok 


aspires to a high living standard be stimulated to develop and grow, to 
set aside a reasonable effort toward self improvement, to recognize his 
responsibility and contribution to American enterprise, and to expect 
that rewards will be commensurate with interest, quality and effort ex- 
pended. 

Automation and technological change will always have their profound 
effects on the industrial scene but only through an honest attack at the 
roots of the problem can we expect a smoother transition with time. The 
public itself holds the main answer and it always spells effort, interest, 
study and understanding. The American way, with freedom of choice, in- 
cludes as a fundamental part the freedom to choose how hard one cares 
to work for a return. There can be no compromise with the Biblical lesson 
of the talents. It is still true today. 


IN ITS FOURTH YEAR of activity, the Foundation for Instrumenta- 
tion Education and Research can look back on some impressive achieve- 
ments. Graduate work in instrumentation has risen over 30 per cent, Ph.D. 
degrees 150 per cent, total FIER projects, grants, fellowships, etc., have 
multiplied over five times. Industrial support for this important work 
is growing but much more interest in this kind of activity should be 
forthcoming. 


FASTEST DIGITAL COMPUTER ever built is now in operation at 
MIT’s Lincoln Laboratory. “FX-1” is ten times faster than any compu- 
ters in general use today. Its significance lies in its unusually high speed 
using for the first time thin magnetic films in the main memory. Read- 
write cycle time is 0.3 microsecond. Today processing speed no longer 
poses any problem for business or industrial applications. Systems ap- 
plications engineers indicate that the real effort now must be directed 
toward compatible and accurate input programs and well organized out- 
put reports. 


A RECENT SEC-COMMERCE survey of business plans indicates 
an upward turn in the third quarter. We foresee a strong upward trend 
by the fourth quarter and a significant increase for the year over our 
January forecast of $6.8 billion in capital expenditures for automated 
equipment and controls. 


HOW NEW PROCESSES CREATE DEMAND for higher level con- 
trol systems is well illustrated by DuPont’s basic material for synthetic 
fibers, acrylonitrile. A time-varying, nonlinear reaction, the process does 
not produce the same output each time with a given input of energy and 
material. To prevent formation of unwanted products, new computer tech- 
niques of control are being researched jointly with IBM. DuPont’s Charles 
B. McCoy emphasizes that labor cost reduction is not the purpose behind 
introduction of automated control, “In this work we are looking toward 
the blending of modern chemistry, mathematics, and machine computa- 
tion to enable us to do things we cannot do in any other way.” 


: 
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CHROMALOX ELECTRIC HEATERS 


provide precise, uniform heat centers on automated 
operations, regardless of product size or shape 


Chromalox electric heating equipment can help you automate your pro- FOR YOUR INFORMATION 
duction lines to cut costs, improve production and/or reduce rejects . . . Write for Catalog 60. It de- 
il: of th ‘tical heati bl din li tails uses for electric heat 
as well as solve many of the critical heating problems encountered in line ond Gitins Goneets o 
production. They are frequently used to boost existing heat-source types, sizes and ratings of 
temperatures. Among the Chromalox advantages are easy, low cost in- Chromalex units. 
stallation; dependable and economical operation; minimum attention 
and maintenance. Whatever your need for heat—whether for produc- 
tion-line or other processing applications—Chromalox electric heaters 
can provide exactly the heat source you require. Engineering assistance EDWIN L. WIEGAND COMPANY 
is available without obligation. Write, wire or phone. 7746 THOMAS BLVD. PITTSBURGH 8, PA. 


pew CFROMALOX 
ELECTRIC HEAT 


COMFORT ! 
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CUT YOUR HANDLING COSTS 


Single-row wheel conveyors as used in department Powered belt conveyor. Horizontal and inclined Apron conveyor assembly lines, ball-transfer switch- 
store marking rooms with rubber, canvas or wire mesh belts ing station, in major appliance plant 
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Overhead cable and roller conveyors, as used in Automation. Special sheet feeder receives, stores Up-enders, down-enders and special units are easily 
wholesale drug warehouse for order picking and automaticaliy loads and unloads curing press integrated into standardized conveyor systems 
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Portable wheel, belt conveyors: versatile in ware- Trolley carries light to medium weight loads, up, Automatic reciprocating hoist, belt conveyors handle 


houses; shipping, receiving docks; stock rooms, etc. down, around all operations, at convenient heights paper rolls between floors in publishing plant 


= WITH BUSCHMAN CONVEYORS | 


ENGINEERED FOR ANY NEED IN ANY INDUSTRY 


Buschman is your most logical source fora complete line Write for information on Buschman powered systems and in-stock 
of materials handling equipment, because they offer ex- gravity units for your use. 

ceptional basic patent features and experience-engineer- 

ing. From portable in-stock gravity conveyors to their 

famed Bush-Lock powered cable units, the Buschman 

line effects the greatest economy of space and handling 

costs in any situation. Here are a few typical applica- CONVEYORS 

tions that suggest how Buschman can serve you. The 

E. W. Buschman Company, 4551 Clifton Avenue, Cin- Complete Conveyor Systems for all industries — Engineered, Manufactured, Installed. 
cinnati 32, Ohio. Representatives in Principal Cities. See Yellow Pages. 373 
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NC Programming System 
Designed for Medium Computer 


VERSATILE PROGRAMMING sys- 
tem has been developed to prepare 
instructions for different machine 
tool control systems by use of a 
single numerical control program- 
ming system with a medium-scale 
general purpose digital computer. 
The system, seen as especially use- 
ful to small and medium-size metal- 
working concerns, has been de- 
veloped jointly by Remington Rand 
Univac and Rohr Aircraft Corp. 
for the Univac solid-state 80 and 
90 computers. The programming 
system (known as a software pack- 
age in computer groups) will han- 
dle automatic part programming for 
the following numerical control sys- 
tems: Bendix, Cincinnati, ECS, 
Numericord, and Thompson Ramo 
Wooldridge. Programs will be avail- 
able to all users of Univac solid- 
state computers. They will also be 
available on a job-lot basis to firms 
using facilities of a Univac service 
center to perform automatic part 
programming. 

The program uses a part pro- 
grammer manuscript which contains 
basic information relating to part 
geometry, feed rates, spindle speeds, 
and auxiliary instructions for the 
machine tool. This information is 
transferred to punched cards which 
are read by a high-speed reader and 
transmitted to a central processor 
where the data is interpreted and 
processed by the computer according 
to the internally stored program. 
Results are translated into numerical 
control codes and automatically 
punched into cards for use in con- 
trol of the machine tools. The cards 
contain all the control data necessary 
to guide the tool through the com- 
plete manufacture of a part. For 
machines which cannot accommo- 
date a card input, appropriate con- 
version is made to a control tape. 
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An engine mounting box beam is shown being milled from a steel forging by a Morey 
profiler under the guidance of instructions prepared by a new computer programming system. 
Checking the drawing from which these instructions were derived is Nils Olesten (center) 
general supervisor, Numerical Control Dept., Rohr Aircraft Co., and Dr. Gastone Chingari 
(right) director of numerical control applications for Remington Rand Univac 


Dispatch System Combines 
Power Control and Costing 


COMPUTER-DIRECTED control 
system has been installed at the 
Philadelphia Electric Co. to auto- 
matically distribute system loads to 
generators for minimum power cost. 
The computer also makes cost de- 
terminations for inter-company bill- 
ing purposes. By the end of this 
year, most of the company’s 34 gen- 
erating units at nine power stations 
will be under the automatic load 
control system. This includes 27 gen- 
erators driven by steam turbines 
and seven driven by water power. 
The control system was developed 
jointly by Minneapolis-Honeywell 
Regulator Co. and Philadelphia Elec- 
tric Co. All basic elements and near- 
ly all components in the system 
were supplied by Minneapolis-Hon- 
eywell. The only moving elements 


in the solid state system are relays. 

In making economic dispatch cal- 
culations, the computer uses infor- 
mation stored in its memory and 
the input readings for several vari- 
ables. Stored information includes 
incremental production cost curves, 
fuel costs, performance characteris- 
tics of each controlled generating 
unit, and incremental transmission 
losses. Input variables cover total 
assigned steam generation, manually 
controlled steam units, hydro gen- 
eration, power flow to and from 
interconnected utilities, and steam 
units available for allocation, 

Hourly, the computer reads the 
amount of power being exchanged 
with the Pennsylvania-New Jersey- 
Maryland Interconnection and 
makes cost determinations for inter- 
company billing. These computa- 
tions are punched on paper tape for 
further accounting use. 
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Block of NC 
Machine Tools Ordered 


ORDERS for eleven numerically 
controlled machine tools costing 
over 3.3 million dollars were recent- 
ly placed by Douglas Aircraft Co. 
The equipment is being funded 
from the Air Force Industrial Mod- 
ernization Program for the purpose 
of updating Air Force owned indus- 
trial manufacturing capabilities. In- 
cluded will be: Five 5-axis profilers, 
two 3-axis profilers, and two 4-axis 
vertical turret lathes to be built by 
Giddings & Lewis Machine Tool 
Co.; and four 4-axis milling ma- 
chines to be built by Sundstrand 
Corp. Dynapath numerical contour- 
ing systems are to be supplied by 
Bendix Corp. to control the ma- 
chines. 

The machine tools will be in- 
stalled in one of the Douglas plants 
on the West Coast. They will be 
joined by four additional numeri- 
cally controlled machine tools which 
are to be purchased with Douglas 
funds. 


ULTRASONIC ball point writing 
instrument suitable for industrial re- 
corders has been developed by UI- 


trasonic Industries Inc, The device 


Packaging Show Coming Up 


NOVEMBER 7-10 are the dates of the Packaging Machinery 
Manufacturers Institute Show which will be held in Cobo Hall, 
Detroit. Approximately 150 manufacturers of packaging ma- 
chinery and related packaging materials will have displays. 
Feature of the show will be a unique Conference-Work- 
shop program to be held November 8 and 9. Theme of the 
Conference-Workshop will be “Planned Maintenance—The 
Profit Tool of Modern Management.” Five conference presenta- 
tions will be made November 8. In the workshop phase of the 
program on November 9, top authorities on preventive main- 
tenance for packaging machinery will lead discussions. The 
audience will be divided into five groups with equal opportunities 
for discussion on the various topics. Roving discussion leaders 
will move from group to group, rather than having visitors move 
from room to room. This way visitors will have an opportunity 
to participate in all five discussion topics. Additional informa- 
tion is available from Hanson & Shea Inc., One Gateway Center, 


Pittsburgh 22, Pa. 





includes a small generator which 
develops high frequency oscillations 
that activate an ultrasonic trans- 
ducer in a unit of size and shape 
comparable to a conventional pen or 
pencil. It does not require any writ- 
ing fluids or marking compounds 
of any sort, and is capable of writ- 
ing at a linear speed of 9000 fpm. 
The pen will write in extreme tem- 
peratures from zero to 500F, and is 
unaffected by dust or other airborne 
contaminants. 


HYDRAULIC PRESS, built by 
Erie Foundry Co., is designed 
to produce decorative lami- 
nated boards for counter tops, 
panels, inlays, and other re- 
lated applications at the 
Micarta Div., Westinghouse 
Electric Corp. It will auto- 
matically load, process, and 
unload 250 boards in an 
hour. The press stands 35 ft 
high, has 16 openings, and 
will take a board size of 70 
inches by 154 inches. It has 
eight high-pressure hydraulic 
cylinders and eight heavy 
strain rods. 


Joint Effort Undertaken on 
Control Computer Systems 


JOINT DEVELOPMENT of auto- 
matic control systems using elec- 
tronic computers will be undertaken 
by Westinghouse Electric Corp. and 
Remington Rand Div., Sperry Rand 
Corp. The joint effort will be ap- 
plied to automatic control of proc- 
esses in industrial, marine, and 
other applications. Westinghouse 
will have system responsibility for 
supplying complete systems includ- 
ing installation and related services. 
Both firms will also continue their 
independent research and develop- 
ment. A. C, Monteith, Westing- 
house vice-president and _ general 
manager, apparatus products, said, 
“This new joint development, bring- 
ing to bear on manufacturing 
process problems the combined ex- 
perience and abilities of our two 
organizations, will result in an ad- 
vanced line of the most modern and 
complete industrial control systems.” 

The respective programs will be 
headed up in the two companies 
by Paul R. Sprowl, manager of 
the industry systems department at 
Westinghouse, and Dr. Valerius E. 
Herzfeld, manager of industrial 
computers at Remington Rand. The 
combined efforts will result in the 
development of a new and advanced 
line of computers for the process 
control field. They will be capable 
of working with business data 
processing equipment. 


AUTOMATION—October 196! 





DESIGN or MODERNIZE 


HEAVY CYCLIC MACHINES 


...with Fawick VC Ventorque Clutches 


a Oe ems mer am ele CMe ely cle mm Mme 
system using a Fawick VC Ventorque Clutch in each of two 
flywheels for synchronized power transmission. Clutches 
Ce) CM MM CM AM LL La 
simultaneously, to avoid shaft twist and provide even knife 
pressure during operation of the 585-ton-capacity machine 
Automatic seif-adjustment for wear assures equal torque 
transmission at opposite ends of shaft, cycle after cycle 
TE uae ee et eC ae Lame em LOMO eT x 
et am GLC ML Ta CMe RST le Ce Va) 
Acme Company, Cleveland 


FAWICK 


controls best 
by AIR 


MODERNIZATION of this 600-ton press at major automotive 
plant has increased production and reduced maintenance 
downtime. Press Conversion Package includes crankshaft 
mounted Ventorque Clutch and spring-applied CS Brake. Since 
installation three years ago, downtime due to replacement 
MSC Me LC CMM Umma mer lcte 


... for maximum production under severe conditions 


FAwick VC Ventorque Clutches and Brakes provide 
the kind of rugged-duty power transmission that boosts 
production and precision on even the heaviest machines. 


Machine operating speed or efficiency can be increased 
because Ventorque Clutches respond instantly and 
accurately. Drum-type air clutch design incorporates 
ventilated construction for continuous cooling. This 
keeps torque capacity high and clutch performance at 
its peak under the toughest operating conditions. 
Simplified design and cool operation insure long friction 
life and extremely low clutch maintenance costs. 


Ventorques are available in 14 standard sizes with 
torque capacities from 27,000 to 1,800,000 in.-Ibs. at 
75 psi. Whether used as original equipment or for 
modernization, these units are easily installed on all 
types of heavy cyclic machines. 


For complete engineering information and consultation 
on your application, contact your nearest FAWICK 
representative or the Home Office. 
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INDUSTRIAL CLUTCHES 
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power presses 
shears 

draw benches 
cut-off machines 
benders 

rolling mills 
upsetters 
seamers 
crankshaft lathes 


you can 
design or modernize 
these machines 
with VC Ventorque 
Clutches: 


FAWICK AIRFLEX DIVISION 
FAWICK CORPORATION 
9919 CLINTON ROAD «+ CLEVELAND 11, OHIO 
Fawick Canada, Ltd., 60 Front St., West, Toronto, Ont., Canada 
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Magnetic Imprinting Used on 
Gas and Light Statements 


UTILITY company, Dayton Pow- 
er and Light Co., has established 
an electronic data processing center 
and will use magnetic imprinting 
on customer bills. The system is 
built around two NCR 315 com- 
puters manufactured by National 
Cash Register Co. The use of mag- 
netic imprinting will make possible 
the direct input of data into the 
computers. Monthly bills for gas 
and service will have a customer’s 
account number preprinted in mag- 
netic ink. Miscellaneous imprint- 
ing on new bills, final notices, and 
other forms will be accomplished by 
two NCR magnetic ink encoders. 


When the bill stubs are returned 
for crediting of customers’ pay- 
ments, they are read by a sorter- 
reader which feeds up to 42,000 
characters of information a minute 
directly into the computer. The 
computer posts the payments to 
customer accounts which are stored 
on magnetic card files. Over 15,- 
000 payments can be electronically 
posted to customer accounts in 40 
minutes. A card random access 
memory (called CRAM) contains 
replaceable cartridges with 256 
magnetic cards and storage for over 
8 million digits of information in 


each cartridge. The computer can 
select any card from a cartridge 
and read the information pertaining 
to a customer’s account in one-sixth 
of a second. 


PNEUMATIC ANALOG computer 
has been developed for the process 
controls industry by AiResearch 
Mfg. Div., Garrett Corp. Using 
standard industry 3-15 psi pneu- 
matic inputs, computer modules are 
available to add, subtract, multiply, 
and divide. They can also take 
ratios and square roots, as well as 
integrate, differentiate, serve as a 
function or test signal generator, 
and provide hold, or memory. By 
use of common components, which 
may be assembled in a variety of 
modules, this computer system offers 
great flexibility at low cost. 


Army of Machines 
To Wire Panels 


ORDER for 45 machines to auto- 
matically wire electronic panels, has 
been received by Gardner-Denver 
Co. for use by International Business 
Machines Corp. The machines will 
be used in their plants around the 
world. The units will be similar to 
others originally designed by Gard- 


TUBE BENDING machine, controlled by punched tape, has tape writer and tape reader 


equipment as an integral part of the control console. 
hand and the operator initially programs bends. 
with the first part, and subsequent parts are programmed by the tape. 
controlled motions are provided—tube advance, tube rotation, and tube bending. 


Tubes are loaded and unloaded by 
The machine produces a punched tape 
Three numerically- 
Nu-Era 


Corp. offers the machine for precision bending with tolerances of plus or minus three minutes 
on bend and twist angles and plus or minus 0.005 inch on length between bends. Built 
by Walter P. Hill Inc., the machine includes a bender unit to advance, turn, and bend the 


tube and a General Electric Mark II! positioning system. 


It can handle tubing of any 


material up to 1'/,-inch diameter and 8 feet long. 


VARIABLE displacement hydraulic pump, 
illustrated by cutaway, has a non-rotat- 
ing cylinder block with seven axial 
pumping pistons driven by fixed-angle 
rotating cam and non-rotating wobble- 
type reaction plate. The drive shaft and 
cam are the only two rotating compo- 
nents. Displacement is varied by shift- 
ing the cylinder block axially. Reaction 
pistons balance the hydraulic forces 
exerted on the cylinder block during 
pumping. With pumping forces virtu- 
ally eliminated from the displacement 
changing mechanism versatile control 
options are available. They include: 
Internal pressure compensation; manual 
handwheel control with or without in- 
ternal pressure compensator; manual lever 
control; servo control. Pump can oper- 
ate continuously at no flow while main- 
taining full system pressure without ad- 
ditional power. Initial model in line is 
rated 9 gpm at 3600 rpm with pres- 
sures from 250 to 3000 psi. Unit was 
designed by Weatherhead Co. 


ner-Denver for use by IBM in the 
building of solid-state computers. 
Under direction of punched cards, 
each machine is capable of attach- 
ing 750 spaghetti-thin wires to a 20 
by 30 inch panel in two-and-a-half 


hours. Each insulated wire is cut 
from a spool, skinned, routed along 
a certain path, and wrapped con- 
nections made on two plated bronze 
pins within five seconds. In addition 
to wiring the panels, the machine 
also checks its own work. If a wire 
is not connected properly, the ma- 
chine halts its operation until a tech- 
nician corrects the mistake and 
starts up the machine. 


RIGID VINYL PIPE that with- 
stands both boiling water and hot 
corrosive chemicals has been de- 
veloped by B. F. Goodrich In- 
dustrial Products Co. The pip- 
ing can withstand temperatures up 
to 200F and can take over func- 
tions in chemical and steel process- 
ing, paper manufacturing, and elec- 
troplating that were formerly han- 
dled exclusively by stainless steel or 
lined pipe. The new pipe weighs 
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H O SWITCH Precision Switches 


HONEYWELL 


Added safety for switching in danger areas 


EXPLOSION-PROOF switches 


MICRO SWITCH explosion-proof switches provide safe limit or interlock control 
functions in hazardous areas where there is danger of explosion of dust or vola- 
tile vapors. They are designed for heavy duty performance under the most severe 
operating conditions. The enclosed and well protected snap-action basic switch- 
ing elements combine precision with long life. 

All switches in this family are listed by Underwriters’ Laboratories for use 
in hazardous atmospheres Class I, Groups C and D; Class II, Groups E, F and G. 
Some are also listed for Class 1, Group B 

Available with a variety of actuators, circuit arrangements, electrical ratings, 
and operating characteristics. 

See the Yellow Pages for the nearby MICRO SWITCH branch office or distribu- 
tor, or write for Catalogs 83 and 84. 


‘CX” series explosion-proof switches are rain and 


dust tight—valuable protection in hazardous out- MICRO SWITCH ... FREEPORT, ILLINOIS ...A division of Honeywell 
door locations. Note the two gasket seals and the 


accessibility for wiring to the two enclosed s.p.d.t. 


switching units H 
HONEYWELL INTERNATIONAL H i eywell 
HONEYWELL 


Sales and service offices in all principal cities of the MICRO SWITCH Precision Switches 


world. Manufacturing in United States, United King- 
dom, Canada, Netherlands, Germany, France, Japan. 


In Canada: Honeywell Controls, Limited, Toronto 17, Ontario 





MICRO SWITCH Precision Switches 


HONEYWELL 


Cut downtime to 20 seconds with 


MICRO SWITCH “Plug-in Limit” Switches 


The oil and liquid-tight seals and the wear resistant qualities of “200LS” snap- 
action limit switches make them ideal for use as dependable long-life safeties, 
limits and interlocks in the most severe industrial applications. 

Spring plugs integrally molded into the precision snap-action basic switch 
in the actuator assembly plug into the integrally molded terminal receptacle. 
Two captive screws and a ring gasket seal the two units together. 


Nine standard and many special actuators are available. The basic switches 
are two-circuit double break. Actuator heads are adjustable to four positions 
and the terminal blocks may be mounted from the side or back, providing ex- 
treme versatility for changing production requirements. 


For further information, see the Yellow Pages for the nearest MICRO SWITCH 
branch office or distributor or write for Catalog 84. 


The terminal block, permanently mounted, has no 


parts to wear out. The actuator-switch assembly MICRO SWITCH...FREEPORT, ILLINOIS...A division of Honeywell 
plugs in like a radio tube : 


In Canada: Honeywell Controls, Limited, Toronto 17, Ontario 


aiitiiiiasiin H Honeywell 


Sales and service offices in all principal cities of the ee . 
MICRO SWITCH Precision Switches 


world. Manufacturing inthe United States, United King- 
dom, Canada, Netherlands, Germany, France, Japan 





one-sixth as much as copper and 
one-fourth as much as steel, and 
permits prefabrication of compli- 
cated process piping systems. It 
can be cut with an ordinary saw, 
curved with heat to practically any 
shape, is easily connected by sol- 
vent-cementing, heat welding, or 
threaded couplings. The pipe comes 
in 4 through 6-inch sizes in sched- 
ule 40 and schedule 80. 


RANDOM ACCESS storage equip- 
ment which uses magnetic discs has 
been developed for Honeywell 400 
medium-scale computers by Elec- 
tronic Data Processing Div., Min- 
neapolis-Honeywell Regulator Co. 
Capacity ranges from 24 million al- 
phanumeric characters on a 6-disc 
unit to 96 million characters on a 
24-disc unit. Average access time 
to any item in the file is approxi- 
mately 100 milliseconds; maximum 
access time is 170 milliseconds. The 
random access unit controls all 
searching, reading, and recording 
operations on the entire disc file. It 
also controls all file switching, head 
selection, and information check- 


ing. 


Information Service Offers 
Industrial Literature Searches 


NEW Science Information Service 
(SIS), designed to aid industry and 


scientific institutions in implement- 


ing research and development pro- 
jects has been established by the 
Technical Library of the Franklin 
Institute in Philadelphia. The serv- 
ice offers literature searches in any 
area of industrial processing, mathe- 
matics, engineering, physics, and 
chemistry. Resources include more 
than 200,000 reference volumes. 
Other reference sources include a 
collection of technical reports and 
nearly 5,000,000 patents from the 
U. S., Great Britain, and Canada, 


holdings of national and foreign | 


abstracting services, and regular re- 
ceipt of some 2500 scientific journals. 
The service of a number of science 
information specialists, including 
Ph.D’s in chemistry and physics, 
as well as abstractors and translators 
in most languages have been secured 


by SIS. 


Nitrogen Pipeline 
Under Construction 
NITROGEN PIPELINE, approxi- 


mately 22 miles long, will be in- 
stalled by Air Reduction Co. Inc., 
to bring high purity nitrogen to 
plants in the Delaware Valley chem- 
ical complex. More than 100 tons of 
nitrogen per day will be piped to 
du Pont and Shell Chemical Co. 
plants at the ends of the T-shaped 
line. The pipeline will originate at 
Airco’s new air separation plant at 
Claymont, Del., and cross the Dela- 
ware River into New Jersey. Total 


- 


FLAME-CUTTING MACHINE controlled by punched tape is a bridge type unit capable of 
cutting straight lines and arcs of circles in plates up to 48 feet long, 22 ft wide, and 


6 inches thick 


Continuous two-axis control of the cutting path of the torches is provided 


as well as rotary positioning of bevel torches so that bevels are cut away from the part. 
Automatic compensation for flame width and control of speeds and gas flows are also 


included. 
fast traverse speed up to 150 ipm. 


Cutting speeds can be programmed within the limits of 2 ipm to 35 ipm, and 
The four-torch unit was developed by Air Reduction 


Sales Co. in cooperation with General Electric Co. 
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Servo 
motor 


Our 


for 


radar, missiles, 


machine tools 


KAD 


*STIFF - RESPONSIVE 


-HIGH TORQUE - EFFICIENT 


*LOW PRESSURE 
- HUSKY 


Cimtrol’s unique Acradrive 
22 cu. in., 8 cylinder radial 


Hydraulic Servo Motor 


500 psi, 500 to 1/60,000 rpm, 22 
cu. in. /rev. displacement, 55 cu. 
in. contained oil, acceleration up 
to 40,000 radians per sec. per sec., 
$2,000 off the shelf, now. 

Write for Bulletin M-2281G 


Cimtrol Division 


The Cincinnati Milling Machine Co. 
Cincinnati 9, Ohio 
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GET MORE PROFIT AND EFFIC 
CONTROL PROGRAM WITH BOEING 


A COMPLETE N/C TAPE 
SERVICE CENTER 
FOR INDUSTRY 


BACS can assist you in 
making the change to N/C 
quickly, effectively and at 
minimum cost. BACS offers 
you complete service in 
N/C consulting engineering, 
training of personne/ and 
parts programming and tape 
preparation.eBoeing/ Wichita 
has one of the /argest 
complexes of N/C facilities 
in the world today and 
our five years of actual 
production experience makes 
us a recognized leader 

in production use of N/C. 
This experience is now 


available to you. 


SORING 
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IENCY FROM YOUR NUMERICAL 
APPLIED COMPUTING SERVICES 


HERE 1S WHAT BACS OFFERS YOU 


CONSULTING ENGINEERING: BACS consultants are experienced with all phases of manufacturing, 

types of machine tools and contro/ systems, and specific training requirements. They will study 

your operation and submit definite recommendations to simplify your conversion to N/C. 

Examples of consulting services available are: 

¢ Contro/ System Application ¢ Contro/ Systems ¢ Computer Application 

e Data Transmission & Receival ¢ Organization ¢ Tool Design 

¢ Numerical Contro/ Machine e Systems Installation e Linear Programming 
Tool Selection and Application 


TRAINING: Separate courses are available and can be conducted at Boeing/ Wichita or at your 
plant if you prefer. All classes are conducted by professional instructors with broad backgrounds 
and experience in all phases of N/C. Courses available include: 
¢ Milwaukee-Matic Computer ¢ Maintenance Courses for ¢ 2-Dimensional and 3- 

Assisted Programming Bendix, Numericord, Dimensional programming (only 
Milwaukee-Matic, G.E. and high school math required) 


¢ Management Orientation 
J&L Control! Systems 


PARTS PROGRAMMING & TAPE PREPARATION: BACS supplies you with verified and guar- 
anteed punched or magnetic tapes programmed from your drawings for Milwaukee-Matics or 2- 
and 3-D profiling. Several different checking systems prove a tape’s accuracy, thus eliminating 
“dry runs" on expensive Numerically Controlled machine tools. BACS consultants will show you 
that you do not have to develop a computer program to utilize all the benefits of Numerically Con- 
trolled Machinery. 


W. A. L. D. O. (Wichita Automatic Linear Data Output)WALDO is a production proven (4 years 
of actual operation) 2- and 3-D programming language. This highly sophisticated system offers 
three distinct advantages over other systems: 


. 
7 


1. Only 33 words aré used to describe any part or shape. 
(Most systems require over 100 words.) 
You can upgrade present personnel. Only a background of high school 
math is needed to learn WALDO programming. 
Less computer time than any comparable system. This 
means substantial savings for you. 


Find Out How B A C S Can Assure The Success of Your N/C Program Write, wire or call collect, 
BOEING APPLIED COMPUTING SERVICES 2801 South Oliver * Wichita, Kansas « Dept. 119 
MU 3-8511 © Ext. 3237 





/ would like more information about the following services: 

(_] Consulting Engineering NAME 

(_] Training Courses 

(_] Parts Programming & Tape Preparation FIRM__ 

|] W.A.L.0.0. (Wichita Automatic 
Linear Data Output) 

(_] Please have your representative call CITY. 


ALLALILLLELD) (GIOIA LY IWMGr§ GLIELPU UE LES 
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ADDRESS 








SELECTROL’ Automatic 
CHECKWEIGHERS 


Selectrol weighs in 


motion...eliminates MODEL 1206 


manual spot checking 


This Selectrol, Model 1206, automatically weighs, classifies and 
sorts packages or other items to 5 lbs. at speeds up to 120 items 
per minute, depending on size and weight. Rejection accuracy is 
2/10 of one percent of the weight of the commodity at maximum 
speed. Tolerance limits are adjustable. 


Selectrols are made by Exact Weight, a manufacturer of industrial 
scales for more than 45 years with experience gained through hun- 
dreds of checkweighing installations. For complete details on 
Selectrol Model 1206, write for Bulletin 3377. 


CASE AND BAG 
CHECKWEIGHER 


Model 1250 Selectrol automatic 
checkweigher is designed for 
checking bags, cartons and 
cases from 20 to 100 Ibs. at 
speeds up to 30 items per min- 
ute. Accuracy is 1/10 of one 
percent at maximum speed. 
Can be supplied with or with- 
out rejection equipment. Re- 
quest Bulletin 3376. 


& 


THE EXACT WEIGHT SCALE CO. 
907 W. FIFTH AVE., COLUMBUS 8, OHIO 
In Canada: 5 Six Points Road, Toronto 18, Ont. 


TERMINAL CONNECTOR, which resem- 
bles a coil spring, has been developed 
by Bell Telephone Laboratories. It is 
used to connect plastic-insulated small 
gage wires to terminal posts. The sharp 
edges of the square-shaped coil wire 
cut through the insulation of the tele- 
phone wire and make contacts which 
are electrically stable and vibration- 
proof. Wires can be inserted between 
other turns of the coil spring connector, 
and can be removed without disturbing 
other wires on the post. 


capacity of the plant will be 750 
tons per day of oxygen and nitrogen, 
plus 12 tons per day of argon. 


INFORMATION and computer sys- 
tem designed by Information Sys- 
tems Inc. will be installed in 
the Tidewater-Collier Naphthalene 
Plant and will scan 300 tempera- 
tures, pressures, flows, and fluid 
levels with an expansion capability 
to 500 points. Process performance 
will be reported on through com- 
puter calculations of these variables. 
Information print-out will be pro- 
vided for accounting purposes. 
Prime contractor for the plant con- 
struction project is the Catalytic 
Construction Co. 


SPOTLIGHTING PEOPLE 


Carl T. Zimmerman has begun 
work as an independent manage- 
ment consultant under his own 
name. . . . Carl E. Anderson elect- 
ed president and chief executive of- 
ficer of the E. W. Bliss Co... . 
Robert L. Anderson named project 
manager at Designers for Industry 


| Find us in 
E | 
‘ w Pages 
Sales and Service Coast to Coast \@> 


BETTER QUALITY CONTROL. ..BETTER COST CONTROL 


Inc. . . . Gerald L. Phillippe elected 
president and Cramer W. LaPierre 
elected executive vice president of 
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NUMERICAL CONTROL 
FOR PRODUCTIVE 
PRECISION BORING 


 )):> es, | 


<senwe ie ao 


poli cts 


* 
. 
* 


FOSMATIC N/C PRECISION BORING MACHINES 


Four models from the compact “32” with 18” x 30” table 
travel, to the big “54” with 28” x 48” travel. All available 
with Fosmatic electro-mechanical tape control for table 
position, spindle depth, head height, speeds, feeds, and 
tool changing. Fosmatic control positions workpieces 
F : : accurately to + .0001”. Fosmatic jig borers make provi- 
‘osmatic numerical control . ; : : ; 
te sles stuiiinie oo sion for numerical control in the basic design and can be 
Moore-Fosdick jig grinders. furnished in any degree of automation, 


Get a proposal from 
The Fosdick Machine Tool Co., Cincinnati 23, Ohio a 
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is \' Controlling the movement in industry 


For many years, Control Engineering Company has worked closely 
with conveyor equipment manufacturers. This close relationship 

has resulted in system engineered controls for specific applications. 
A CONTROLLED system will save on production costs, reduce 

lead time and increase handling efficiency. 

Our complete line of system engineered controls, and our design 
experience — including modular construction, transistorized plug-in 
circuitry, feed back devices and servo devices — can be of help 

to you in planning your control systems. 

Our CONTROL Engineers will be glad to consult with you on your 
particular system engineering problems. 


Write today for free brochure describing our services. 


PE ee 


A SUBSIDIARY OF JERVIS B. WEBB COMPANY 
8007 Joy Road e Detroit 4, Michigan 
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the General Electric Co. . . . Max- 
well B. Bassett appointed vice pres- 
ident, systems management at Gen- 
eral Precision Inc. . . . Donald P. 
Caverly elected vice president of 
General Time Corp. ~ 
Render appointed product planning 
manager of the Industrial Dept. at 
Vickers Inc., Div., Sperry Rand 
Corp. . . . I. C. Maust named vice 
president and general manager of 
Micrometrical Mfg. Co., subsidiary 
of Bendix Corp. . . . Raymond S. 
Fries appointed manager of manu- 
facturing and engineering of Brown 
Instruments Div. and Jay M. Be- 
drick named manager of the electro- 
mechanical research and develop- 
ment department, Boston Div., both 
at Minneapolis-Honeywell Regula- 
tor Co. . . . John F. Quereau elect- 
ed director and member of the ex- 
committee at Leeds & 
Northrup Co. . . . John V. Sutton 
named division manager of the 
Packomatic Div., Textile Machine 
Works. . . . William J. Pinkerton 
elected president and general man- 
ager and Ray W. Gauss elected ex- 
ecutive vice president and treasurer, 
both at Micromatic Hone Corp... . 
E. E. Barone named senior meth- 
ods engineer at Fluid Controls Inc. 

Donald E. Sailer appointed 
manager of manufacturing engi- 
neering for the Transducer Div., 
Consolidated Electrodynamics Corp. 
. . » Andrew S. Huson named as- 
sistant to the president at Benson- 


ecutive 


d 
RECIPROCATING FEED arrangement on 
bench model turret drilling machines 
provides for drilling of deep holes. 
Depth setting and rapid traverse are 
set on an electronic device to control 
the depth for each stroke and withdraw 
the drill any number of times to suit 


the work involved. Unit is available 
from Burgmaster Corp. 
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With our 

adjustable speed drives, 
digital control and 
instrumentation- 

we can automate 
practically 

anything! 


SA EL 


corporation f 


Dynapar is the electronic subsidiary of The Louis Allis Co. We make a full line of 
transistorized digital devices for high-speed counting, measuring, and control. 


Information on any of these products can be obtained from your local Louis Allis 
District Office — which is listed in The Yellow Pages under ‘‘Electric Motors.” 


’ 
Draw Process 


Controllers 
ee¢ 


Indicators Rotopulsers 


DD-223 
DYNAPAR CORP., 463 E. STEWART ST., MILWAUKEE 1, WIS. A subsidiary of The Louis Allis Co 
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“ie m a - 1. Automatic transfer station 
Louis Allis engineered systems include: 





iF te aN ~ 



















minute into position for paint line after coming out of prime 


| A Louis Allis drive powers this transfer table, shifts one body per 
coat drying ovens. 


This 3 dimensional area control center monitors conveyor opera- 
tions. Any type. of production interruption is quickly revealed 
and identified by signal light indication. Recorders provide a 
permanent daily record of each conveyor's operation. 


ne 


‘ 


mating line where unitized body, stub frame/engine assembly 
and running gear are assembled. Here, a Plymouth convertible 
comes off the assembly line. 


Louis Allis controllers coordinate the intricate assembly of side- 
gate framing fixtures and underbody just prior to welding. Three 
components arrive from three different locations at precisely the 
same moment. 


a . A bank of Louis Allis controllers regulate the drives powering the 


‘ 


; ac eis 
3. Pre-final assembly area 


4. Initial body assembly 





Engineering news from Louis Allis 


LOUIS ALLIS engineered systems 
automate Chrysler assembly lines 


An automobile assembly line is a materials handling complex of movement and 
synchronization. Feeder lines joining the main-line must deliver components on 
time — and in perfect synchronism. Still, the system must be flexible enough 

to accommodate speed changes when desired. 


The Plymouth assembly plants in Detroit and St. Louis are models of this type 

of automation . . . and electrical components for the materials handling systems 
were custom-engineered by Louis Allis. L.A. systems engineers worked with 
Plymouth engineers to map the flow sequence. Louis Allis provided the adjustable 
speed drives and precision controls to operate the systems and supervised the 
installation. The result: integrated, automated systems that eliminate time loss, 
manpower waste, and excess materials handling costs. 


Synchronized conveyors operate at pre-set speeds by following built-in master 
job-rate controllers. The system provides for automatic, position-perfect transfer 
of body components from one conveyor to another. A three-dimensional area 
control center monitors and records all conveyor operations. 


If your plans call for automation, contact Louis Allis for systems engineering 
assistance — and single-source responsibility of drive and control design, manu- 
facturing, and service. Call the Louis Allis District Office nearest you, or write 

to The Louis Allis Co., 463 E. Stewart St., Milwaukee 1, Wis. Ask for Bulletin 2900. 


MANUFACTURER OF ELECTRIC MOTORS AND ADJUSTABLE SPEED DRIVES 


LOUIS ALLIS 
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Cylinders 
are 
most 


DEEN ED ANB IGE: 


because 


TUBES used in the fabrication of heating coils for electric ranges, are finished on a special 
machine built by Baird Machine Co. under contract to Vai.l Engineering Co. Machine 
automatically scratch brushes one end of tube, faces and chamfers both ends, sizes ID, 


3823 Pacific Avenue 


Screw thread heads to barrel 
attaching method gives maxi- 
mum’ strength and requires 
minimum mounting area. 


All mounting pads are inte- 
grally cast, and precision 
machined to assure greatest 
rigidity and perfect alignment. 


Rod bearings, which are in- 
board of packing and pres- 
sure lubricated, provide 
longest possible service life. 


Any wearing part can be re- 
placed quickly, without com- 
plete disassembly. 


Learn how dependable cylinders can 
be. Specify Pathon. A complete line 
of cylinders from 200 to 3000 P.8.1. 
Write for Catalog. 


Pathou 


MANUFACTURING COMPANY 


Cincinnati 12, Ohio 
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forms simple heads on both ends, and flanges one end. 


processed per hour. 


|Lehner Corp. . . . James M. Black 
| appointed executive vice president 
|of National Metal Trades Associa- 
| tion. Edward E. Tschantz 
‘named chief engineer of the Fas- 
'tener Div., United Shoe Machinery 
‘Corp. . . . Robert N. Wolfe pro- 
/moted to general manager of the 
| Adhesives, Coatings, and Sealers 
| Div., Minnesota Mining & Manu- 
facturing Co. . . . Arnold K. Weber 
appointed staff vice president, man- 
ufacturing, of the Radio Corpora- 
|tion of America. . Walter W. 
Kunde Jr. named vice president-en- 
| gineering of Dresser Electronics. . . . 
Gary Himler appointed director of 
engineering of Computer Measure- 
ments Co. . . . Carl McKelvy elect- 
ed executive vice president of Royal 
McBee Corp. . . . John R. Strom 
| promoted to vice president of both 
| the Roto-Finish Co. and Ransohoff 
|Co. . . . Marcel Verrando appoint- 
ed chief engineer of Trinity Equip- 
| ment Corp. . . . Jerome L. Ross pro- 
'moted to general manager of the 
Meaker Co. . . . Edward Bachorik 
|appointed executive vice president 
of Allied Control Co. Inc. . . . Mark 
Shepherd Jr. appointed executive 
vice president and S. T. Harris and 
C. J. Thomsen named senior vice 
presidents; all at Texas Instruments 
Inc. . . . Harry V. Spence appoint- 
ed general manager-operations at 
Brooks Research Inc., subsidiary, 
Allerton Chemical Co. Inc. 

R. E. Clark named manager of 
equipment engineering department, 
J. K. Loeser named manager of 


Between 600 and 800 tubes are 


project engineering department, and 
J. V. Werme named manager of 
electrical engineering department, 


all at Bailey Meter Co. 


SPOTLIGHTING PLANTS 


Packaging Frontiers Inc., subsid- 
iary, Bemis Bros. Bag Co. has com- 
pleted a 10,000 sq ft building in 
Waltham, Mass. The new head- 
quarters will serve as general and 
sales offices, customer technical 
service center, and research and de- 
velopment laboratory for the pro- 
ducers of the Ultra-Pak packaging 
system, a machine which forms, 
fills, and seals the package in one 
continuous operation. . . . Interna- 
tional Business Machines Corp. has 
formed a Components Division to 
develop, manufacture, and purchase 
electronic components (including 
magnetic cores, diodes, and tran- 
sistors) used in company data proc- 
essing equipment. Headquarters 
are in Poughkeepsie, N. Y. . . . Kay- 
don Engineering Corp. has started 
a $1 million plant improve 
ment program which includes a 
15,000 sq ft plant addition. Other 
improvements include a rearrang- 
ing of departments to improve work 
flow and minimize material han- 
dling; centralizing operations which 
are similar; and purchasing new 
machines and equipment. . . . 
Atronic Products Inc. has merged 
into General Atronics Corp. The 
name of Atronic Products will be 
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IT’S BOUND TO BE BETTER WITH (ss) STEEL STRAPPING 


New Model 12 steel strapping machine 
prevents $1000 a week in shipping costs! 
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U. S. Steel Supply 
Division of 
United States Steel 


TRADEMARK 
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When the Castro regime banned the printing 
of Time Magazine in Cuba, W. R. Bean & Son, 
Inc. of Atlanta, Georgia, got the job. “We 
welcomed the new business but the shipping 
deadlines that came with it were almost im- 
possible,” says Vice-President W. R. Bean II. 
“In addition to our regular workload, we had 
to print and bind 92,000 copies of Latin 
America Time and Bohemia Libre, an anti- 
Castro weekly. To get the magazines to our 
distribution points on time, we frequently 
had to rush them by air, and each week 
it cost us $1000 more than our normal truck 
shipments. Our Model 12 steel strapping 
machine was binding more than its share but 
the workload was just too much. We needed 
another strapping machine fast.” 

A call to U. S. Steel Supply in Chicago 
brought a new Model 12 the very next day. 
W. R. Bean hasn’t missed a deadline since. 
The two machines bind about 3000 various- 
sized bundles every week with 18%4-gauge 
USS Round Steel Strapping. The tight, com- 
pact bundles have eliminated complaints that 
developed when the old rope-tied packages 
broke or worked loose before they reached 
destinations deep in the Latin American 
countries. Find out how the Model 12 can cut 
costs and speed production in your operation. 
Send the coupon. 


U. S. Steel Supply 

U. S. Steel Corporation 
208 South LaSalle Street 
Chicago 4, Illinois 


0 Please send me more information on the automatic Mode! 
12 Strapping Machine. 


0) Please send me your Model 12 film, “Tie This.” 
Name 
Company 


Address_— 


a a _Zone__State__ 





your GAYLORD man is 


well-rounded in packaging 


He has a quick, accurate answer to 
any question on corrugated packaging, 
from the design to the delivery of 
your product. 


He makes it his business to understand 
every phase of packaging operations— 
box-making, printing, filling, 

closure, handling, shipping . . . the 
works. This way he makes sure your 
Gaylord containers perform most 
effectively and economically 


Ask him one question or a dozen; he’s 
as near as your telephone, right now. 


IN CANADA - CROWN ZELLERBACH 
CANADA. LTD. VANCOUVER. B.C 


GAYLORD CONTAINER DIVISION uy HEADQUARTERS. ST. LOUIS 


PLANTS COAST TO COAST 


Circle 671 on Page 119 AuTtToMaTIon—October 1961 





retained as a division of GAC... . 
Mathews Conveyer Co. has pur- 
chased the Wilkie Co., manufactur- 
ers of telescopic roller, wheel, and 
belt conveyors. It will be operated 
as a wholly-owned subsidiary of 
Mathews. . American-Standard 
Controls Div. has moved the manu- 
facture of its TyniSwitch miniature 
snap switches from Stratford, Conn. 
to Rochester, N. Y. Production and 
engineering operations for the line 
of switches will be combined with 
its precision gage facilities. . . . Car- 
borundum Co. has begun a $1!/ 
million modernization and expan- 
sion plan for its Globar Electronics 
plant in Niagara Falls. The Globar 
plant project is to provide increased 
production capacity for present 
lines of non-metallic electric heat- 
ing elements, resistors, thermistors, 
varistors, and electronic devices. . . . 
Dynel Inc. has moved into an 18,- 
000 sq ft building in Los Angeles. 
The facilities will serve as a single 
source of supply for design, fabri- 
cation, and installation of remote 
monitoring and control systems for 
tanks and pipelines. . . . Cleveland 
Crane & Engineering Co. has estab- 
lished a west coast Tramrail Di- 
vision with a plant at Los Angeles. 
The plant is equipped with engi- 
neering and shop facilities and 
standard equipment will be assem- 
bled and stocked. . . . Victor Add- 
ing Machine Co. and Comptometer 
Corp. have approved in principle a 
merger, subject to approval by the 


MAGNETIC PULLEY weighs 3'/, tons, is 
30 inches in diameter. Nominated as 
world's largest permanent magnetic 
pulley, it was manufactured by Eriez 
Mfg. Co. for a sugar cane mill, and 
will be installed as the head pulley 
on an 82-inch wide belt conveyor which 
carries shredded sugar cane to a crusher. 
As cane is discharged from the con- 
veyor, the magnetic field of the pulley 
will attract any tramp iron and hold 
it firmly to the conveyor belt. The iron 
will be carried around the pulley and 
discharged separately as it leaves the 
magnetic field. 
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for vital cost reductions 
in automatic assembly & 


Standard 

fully mechanical, 

in-line transfer 

type, indexing unit-STA18 


This is a precision transfer unit and machine base designed to be the 
main standard component in a wide range of automatic production and 
assembly machinery. It is self-contained and completely standard — ready 
for you to tool for your product. 

The STA18 is available in 5 standard lengths, from 27 to 63 work car- 
riers. It is fully mechanical. The main transfer drive is a cycloidal cam 
using 120° rotation for fast, smooth index and 240° rotation (dwell) for 
tool and work actuation. Transfer accuracy is within +.003”. 

Standard Tool also manufactures a complete line of cam operated Ro- 
tary Indexing Units ... and other standard machine components. 

The ST-A9AB for light to medium duty has 4 to 20 stations — with 
basic accuracy of +.001 at 4” radius and precision accuracy of +.0005 
at 6” radius. The ST-A9B for heavy duty has 8 to 24 stations, with basic 

accuracy of +.001” at 7” radius. 
Write for bulletins No. 19 and No. 26 


for complete engineering specifications. 


MACHINERY 
DIVISION 


Standard Tool & Manufacturing Cc. 


711 SCHUYLER AVENUE © LYNDHURST, NEW JERSEY 
Better Products at Lower Cost through Better Methods 
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FORD 


finds precision is automatic 


with this specially-designed 


air-powered machine 


This Gardner-Denver automatic produc- 
tion drilling machine performs four preci- 
sion operations on the front-end casting 
of new Ford 6000 tractors. It drills, spot- 
faces, counterbores and chamfers. Sizes 
range from a 7%" drilled hole to a 25%’- 
diameter spot-face. 

Consisting of 12 “‘Airfeedrill’’® units in 
various sizes, the machine drills 21 holes 
in each casting. Both stationary and port- 
able “‘Airfeedrills’’ are used. Portables are 
moved from one fixed bushing to another 
to drill as many as three holes in a cast- 


ing. Other drills have multiple drilling 
heads attached. 

Parts are loaded in the machine with a 
Gardner-Denver air hoist. Air positioners 
accurately locate the casting from the in- 
side, and hand clamps hold parts securely 
for drilling. 

This is just one more example of how 
Gardner-Denver serves the ever-changing, 
ever-challenging needs of automated in- 
dustry. Perhaps a Gardner-Denver air 
tools specialist can help you. Give him a 
call and see. 
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Specially-designed Gardner-Denver automatic production machine drills 
21 holes in front-end casting of new Ford 6000 tractors. Also spot-faces, 
counterbores and chamfers. 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


GARDNER - DENVER 


Gardner-Denver Company, Quincy, Illinols—Offices in principal U.S., Canadian and Mexican cities 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Ave., Toronto 16, Ontario 


International: Gardner-Denver International Division, 233 Broadway, New York 7, N.Y. 
International Offices: Buenos Aires, Argentina; Artarmon, N.S.W. Australia; Brussels, Beigium:; Rio de Janeiro, Brazil; 
Santiago, Chile; Barranquilla, Colombia; Lima, Peru: Ndola, N. Rhodesia; Salisbury, S$. Rhodesia; Johannesburg, Transvaal 
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for finishing wire leads 


with ARTOS AUTOMATIC CS-6 


A new collecting device 

is now available for use on 
the popular Artos CS-6 
wire-measuring, cutting 
and stripping machine. 


Illustration shows the 
Single Conductor Stranded Wire 
Single Conductor Solid Wire 
——S=Eees 


2-Conductor Parallel 
Stranded Wire 


new collecting trough 
(AE-478). Upper trough 


collects wire leads up to 


60 inches long, then empties 


300 Ohm Television Wire 
Ss 
SJ Cord after wire has been cut, 


A CNS 
Heater Cord 


into the lower trough 


thus saving operator time. 


le 
_ Shielded Wire with Rubber Jacket 


Production speeds of 3000 finished wire leads per hour up to 
15 inches long. Maximum cutting length is 194 inches .. . strip- 
ping up to 2 inches at one or both ends. Artos also makes ma- 
chines that measure, cut, strip and attach terminals automatically 
at one or both ends. 


Operated by unskilled labor. Errors and work spoilage, due 
to human element, are eliminated. Machines are easily set up 
and adjusted for different lengths of wire and stripping. 


Proved performance. Time-consuming hand stripping jobs 
which once were a bottleneck in many plants are gone forever. 
As a result, Artos automatic wire strippers are paying their way 
in the mass production of television and radio sets, electrical 
appliances, motor controls and instruments of all kinds. 


If you need big capacity on wire lead finishing, WRITE for 
descriptive Artos Bulletin No. 36. Engineering consultation 
without obligation. 


AGENTS THROUGHOUT 
THE WORLD 


2785 South 28th Street ° 


World Leaders in Automatic Machines 
for Finishing Wire Leads 


TOs; NCINEFERING CO. 


Milwaukee 46, Wisconsin 
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IMPROVED WIRING method for elec- 
trical and electronic equipment has 
been developed by Sanders Associates 
Inc. Patent has been granted for wiring 
which consists of custom-etched designs 
of thin, flat conductors permanently 
bonded between and to flexible sheets 
of insulation. The thermoplastic base 
and cover are bonded to the conductors, 
providing a physical integration of the 
components and also protection against 
the penetration of moisture or gases. 
Only terminals are exposed, and these 
can be encapsulated after assembly. 

t 


stockholders. In the combination, 
the approximately 1,000,000 out- 
standing shares of Comptometer 
will become the same number of 
shares in the combined operation 
and the _ 1,000,000 outstanding 
shares of Victor stock will become 
3,600,000 shares of the combined 
operation. . . . Data System Div., 
Telex Inc., has acquired Inteledata 
Corp., for an undisclosed amount. 
It will add to the division’s present 
line of mass memories, a line of 
medium and high speed line-at-a- 
time printers for computer output 
and communications applications. 
. . . Photomation Inc. has moved its 
executive, manufacturing, and en- 
gineering facilities to Mountain 
View, Calif. The new building oc- 
cupies 10,000 sq ft of land area, 
with an additional 19,000 sq ft of 
landscaping and parking facilities. 
. . . Racine Hydraulics & Machin- 
ery Inc. has acquired an interest in 
Gettys Mfg. Co., manufacturers of 
electronic and_ electro-mechanical 
systems. Gettys will share re- 
sponsibility in the designing, in- 
stallation, and servicing of complete 
electro-hydraulic systems for Ra- 
cine. . . . Consolidated Vacuum 
Corp., subsidiary, CEC/Bell and 
Howell have started a half-million 
dollar expansion program. Plans 
call for the addition of 23,000 sq ft 
for manufacturing and research, ad- 
ditional parking space, and the ad- 
dition of a new road. . . . Grieder 
Industries Inc. has merged into 
Pines Engineering Co. Inc., with all 
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THE 
MILFORD 
RIV 
& 


the combination 
makes all 
the difference! 


Milford specializes in both rivets 
and rivet setting machines. This 
benefits you in three ways: 


1. Milford engineers help you 
determine not just a fastener, 
but the correct rivet for your 
assembly requirements. It may 
be semi-tubular, full tubular, 
split or compression; it may be 
a particular steel, brass, alumi- 
num or alloy; it may be plain, 
plated, japanned or anodized. 


2. The rivet setting machine and 
tooling recommended by Milford 
will be ideally matched to the 
parts to be assembled and spe- 
cifically geared to the volume 
you run. 


3. Get the combination that 
gives you lowest “‘in-place cost’’ 
— Milford rivets and Milford 
machines — for uninterrupted, 
quality production. 


We'll be glad to quote on your 
needs immediately. 


q 
THE 

MILFORD RIVET 
& MACHINE Co. 


MILFORD, CONNECTICUT ¢ HATBORO, PENNA, 
ELYRIA, OHIO ¢ AURORA, ILL. ¢ NORWALK, CALIF, 


Circle 675 on Page 119, 


" 


equipment and operations moved to 
the Pines site in Aurora, Ill. The 
Pines line of tube fabricating equip- 
ment will be broadened by the 
Grieder high speed tube cut-off ma- 
chines, automation equipment, and 
special machinery. Hancock 
Telecontrol Corp. has moved to new 


headquarters in New York City. og 


sides offices the new quarters prog 


vide areas to handle educational’ 


seminars with management and 


university consultants. 


MEETINGS AND EVENTS 


Oct. 4-6— 

Process Industries Conference. To 
be sponsored by American Society 
of Mechanical Engineers at Sham- 
rock Hilton Hotel, Houston. * In- 
formation available from society 
headquarters, 345 East 47th St., 
New York 17, N. Y. 


Oct. 9-11— 

International Systems Meeting. 
To be held by Systems and Proce- 
dures Association at Pick-Carter 
Hotel and Statler-Hilton Hotel, 
Cleveland. Details available from 
association office, P. O. Box 6175, 
Cleveland 1, Ohio. 


Oct. 9-l1— 
National Electronics Conference 
and Exhibition. Cosponsored by 


TYPEWRITER-OPERATED paper tape 
preparation system offered by Invac 
Corp. uses photoelectric encoding tech- 
niques. Tapemaker consists of a manval 
or electric typewriter, a photoelectric 
encoder and a paper tape punch. The 
photoelectric encoder has a number of 
data light -channels and associated 
binary-coded shutters. When a key is 
depressed, the corresponding shutter 
modulates the light channels according 
to the code of the particular shutter. 
Simultaneously, photdcells at the end 
of each light channel transmit the 
binary-coded data to the paper tape 
punch, 


Sel 


THAYER SCALE 
PULLS, 

LARGE FEED MILL 

OUT OF THE RED 


Accuracy increased and 
handling costs reduced 


Now ONE Thayer Bagging Scale 
does the same job that formerly 
required 3 conventional scales — 
and does it better. Weighing and 
bagging of feeds with different 
handling characteristics is auto- 
matically accomplished by simple 
adjustments on the Thayer Scale. 
The new, more accurate system 
has eliminated losses caused by 
overweight bags. 

Unlike conventionai scales, the 
Thayer Scale has no knife edge 
pivots to wear and cause inaccurate 
weighing. The Flexure-Plate sus- 
pension system of the Thayer Scale 
cannot wear, requires no mainte- 
nance, and accuracy is guaranteed 
for millions of weighings. 

Call or write Thayer Scale for 
recommendations on improving or 
maintaining your competitive posi- 
tion through precise weight control. 


BAGGING, BATCHING, 
METERING, 
CHECKWEIGHING and 
CUSTOM DESIGNED SCALES. 


THAYER SCALE CORP. 


5 Thayer Park 
Pembroke, Massachusetts 
TAylor 6-2371 


A Subsidiary of Sundstrand Corporation 
Circle 676 on Page 119 








a RU LU) tL 


i 


WEATHERHEAD 
HYDRAULIC POWER 


Meet J.1.C., 
S.A.E., and M.S, 
standards. 
Pressures 

to 3000 psi 


) PUMP re, 
poner] eae 


(Conctont) Flow eae 
Control, Manual 
Displacement 

Control 


We) DIRECTIONAL CONTROLS 


Rotary 4-Way Valves 
Solenoid Valves 


@W) HYDRAULIC DRIVES 


Fixed Displacement Hydraulic Motors; 
Reversible Variable Displacement Hydraulic 
Motors (integrated 

Torque and 

Speed Control) 


HIGH PRESSURE HOSE 
AND FITTINGS 


Swaged, Crimped, and Field-Attachable 
Flexible Hose Ends. 

Flared and Flareless 

Tube (Pipe) Fittings. 

tategral Check Valves 


Ge 


Wy) SELF-SEALING COUPLINGS 


a Ball Check Valve Type 


Full-Flow Rotary Ball Type 


THE WEATHERHEAD CO. 


300 EAST 131 ST. » CLEVELAND 8, OHIO 
Distributors in all major markets 


Circle 677 on Page 119 








DIAL-TYPE machine uses strip broaching in ploce of reaming to process wrist-pin holes in 


connecting rods and ready them for bushing assembly. 
sharp longer and a better finish is achieved with less tool maintenance. 
tudinal marks left by the broach provide a good seat for the wrist-pin bushing. 


It was found that broaches stay 
Also, the longi- 
A produc- 


tion rate of over 500 connecting rods per hour with 80 per cent efficiency is achieved, and 


a finished-hole tolerance of +0.0007-inch is maintained. 


The six station machine developed 


by Cross Co. drills, core drills, and chamfers the holes before broaching and ball burnish- 


ing them. 


Illinois Institute of 


AIEE, IRE, 


| Technology, Northwestern Univer- 


sity, and the University of Illinois. 
To be held at the International 
Amphitheatre, Chicago. Further 
details available from NEC head- 
quarters, 228 N. LaSalle St., Chi- 


cago |, Ill. 


Oct. 9-13— 

Aerospace Engineering and Man- 
ufacturing Meeting. Meeting and 
engineering display to be sponsored 
by Society of Automotive Engineers 
at Ambassador Hotel, Los Angeles. 
Details available from society head- 
quarters, 485 Lexington Ave., New 
York 17, N. Y. 


Oct. 10-l1— 

American Society of Tool and 
Manufacturing Engineers. Seminar 
on manufacturing with space age 
metals to be held Sheraton Hotel, 
Philadelphia. Information available 
from society headquarters, 10700 
Puritan Ave., Detroit 38, Mich. 


Oct. 15-19— 

Technical Association of the Pulp 
and Paper Industry. Engineering 
conference to be held Shoreham 
Hotel, Washington, D. C. Addi- 
tional information available from as- 
sociation headquarters, 360 Lexing- 
ton Ave., New York, N. Y. 


Oct. 16-18— 

American Institute of Electrical 
Engineers. Machine tools conference 
to be held Faust Hotel, Rockford, 
Ill. Details available from institute 
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headquarters, 33 West 39th St., New 
York 18, N. Y. 


Oct. 17-18— 

American Society of Mechanical 
Engineers. Bulk solid handling sym- 
posium, sponsored by the Materials 
Handling Division of ASME, to be 
held at Pick Nicollet Hotel, Minne- 
apolis. Additional information avail- 
able from society headquarters, 345 
East 47th St.. New York 17, N. Y. 


Oct. 18-20— 

Packaging Institute. Annual pack- 
aging forum to be held Biltmore 
Hotel, New York. More information 
available from institute headquar- 
ters, 342 Madison Ave., New York 
17, N. Y. 


Oct. 19-20— 

National Conference on Industrial 
Hydraulics. Conference on funda- 
mental and applied industrial hy- 
draulics to be held Sherman Hotel, 
Chicago. Details available from 
W. R. Smith, Illinois Institute of 
Technology, 35 West 33rd St., Chi- 
cago 16, IIl. 


Oct. 23-27— 

American Society for Metals. Na- 
tional metal congress and exposition 
to be held Cobo Hall, Detroit. 
More details available from society 
headquarters, Metals Park, Novelty, 
Ohio. 


Oct. 25-26— 
Computer Applications Symposi- 
um. Sponsored by Armour Research 
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if you’re thinking of using 


the newest screw-type fasteners... 


RETR ROG SR tenieaihaiee 


TO BE USED IN 


TYPE OF SHANK 
1-15/16 
1/4" HEXAGON DRIVE 1-15/16 
1-15/16 
1-15/16 
1-15/16 
1.15/16 
1-15/16 
1-15/16 
1-15/16 
"1.15/16 


124 
5/16" HEXAGON ORIVE 
yiss 


Insert and power bits to drive the new 7/64” and 9/64” 
hex sizes have been added to the complete range of 
x Apex tools to drive socket head screws, 1/16” to 5/8” 
hex sizes. 
1/4 3-1/2 AN-04 
1/8 ° — 3.1/2 AN-04A 


9/64 
5/16 3-1/2 AN-05 
5/32 


7/16" HEXAGON oRive 


38 3-1/2 AN-06 


ale En 317 AN-07 


~ 7/32 
—o—— oe ——}-\a | aia | Anoe 
4 AN-10 


/8 3-1/2 


...the tools you'll need to drive ; 


0 


them are already in stock—_ = 


apes " 
at Apex! = 


5/8 623 


If you’re driving thousands of screws a day, or just a few . . . if 
you use several types and sizes of screws or just one . . . Apex 
has the screwdriving tools to help you save time and money. All 
standard types and sizes in stock . . . specials get “special” atten- 


tion! For complete information, write for your copy of the new 
Catalog 30-C. 


SCREWDRIVING * NUT RUNNING °* SPECIAL 


Circle 678 on Page 119 


Foundation and scheduled for Mor- 
rison Hotel, Chicago. Information 
available from Benjamin Mittman, 
Armour Research Foundation, 10 


W. 35th St., Chicago 16, IIl. 


Oct. 26-27— 

American Society of Tool and 
Manufacturing Engineers. Semi- 
annual engineering conference to be 
held Royal York Hotel, Toronto, 
Canada. Additional information 
available from society headquarters, 
10700 Puritan Ave., Detroit 38, 
Mich. 


Nov. 1-2— 

American Society of Mechanical 
Engineers, Textile Engineering Di- 
vision Conference will discuss Au- 
tomation and its Potential for the 
Textile Industry. To be held at the 
Little Theatre, Kresge Auditorium, 
Massachusetts Institute of Technolo- 
gy, Cambridge, Mass. Additional in- 
formation available from _ society 
headquarters, 345 East 47th St., New 
York 17, N. Y. 


Nov. 1-3— 

Industrial Management Society. 
Industrial engineering and manage- 
ment clinic to be held at the Pick- 
Congress Hotel, Chicago. More de- 
tails available from society head- 
quarters, 330 South Wells St., Chi- 
cago 6, IIl. 


Nov. 7-10— 

Packaging Machinery Manufac- 
turers Institute Show. Conference 
and exhibit to be held Cobo Hall, 
Detroit. Additional information 
available from Hanson & Shea Inc., 
One Gateway Center, Pittsburgh 
22, Pa. 


tL 


“Yes sir! We know these control 
panels inside and out.” 
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DON’T BE 


BLIND 
TO GREATER 


SCRAP 
PROFITS! 


BRIQUETTE YOUR SCRAP WITH A 
SPO-MILWAUKEE BRIQUETTING PRESS! 


Here’s the smart way to turn those mountains of chips, 
turnings and borings into higher valued scrap that will result 
in greater profits. 

Naturally . . . briquetted scrap is easier to handle and a lot 
cheaper to transport . . . requires minimum storage area and 
facilitates faster disposal. RESULT? .. . PROFIT! 

Investigate the advantage of installing a SPO-MILWAUKEE 
BRIQUETTING PRESS today. Ask yourself these questions 
. . . Does our machine tool scrap output range from four-tons 
per day to 9-tons per hour? . .. Do we want to turn a problem 
into a profit? It’s possible you can answer both questions and 
solve related problems with a SPO-MILWAUKEE Briquet- 
ting Press. 


SPO-MILWAUKEE 


; FOUNDRY EQUIPMENT DIVISION 
Just off the press . . . Bulletin BP-217 Se geek aie atin 


is yours for the asking. Complete with Cleveland 25, Ohio 


specifications, illustrations and photos. 
NAME 


SPO-MILWAUKEE | COMPANY 


FOUNDRY EQUIPMENT DIVISION ADDRESS 


CITY . . STATE_ 
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TEMPERATURE 

FORCE 
DISTANCE 
SPEED 


TIME 


LIGHT 

FREQUENCY 
SOUND 
ACCELERATION 


Static industrial control systems will 
regulate virtually anything that is controllable — and under normal operation these magnetic systems 
will never break down, wear out or need servicing. Temperature (with precision to +1/4°F at 2200°), 
position (with logic involving and, or, not, memory and time delay), speed, force, light, sound, acceleration, 
frequency, distance, field strength and pressure are but a few. §§ One manufacturer has replaced a 
vacuum tube-mechanical relay system on his high-speed assembly lines. Reason: it broke down every 
three weeks. The replacement magnetic static control system has now gone through 26,000,000 con- 
secutive cycles without fault. J The symbol above, the magnetic hysteresis loop, / l may encom- 
pass some of your control problems which are solvable at a lower overall cost. May we discuss this 
with you? Magnetics Inc., Department A-93, Butler, Pennsylvania. 


INDUSTRIAL CONTROL EQUIPMENT 


i BB 
MAGIETICS inc. 
Bam * 


AuTOMATION—October 1961 





| ia detroit dateline | 


Tape controlled machine applies numerical control to the production of cast iron 


diesel engine flywheels. 


The dial-type, multihead, special machine tool was 


built to drill, ream, and counterbore different hole patterns in a variety of work- 


pieces. 


The punched tape controls indexing of the table to proper position and 


initiates automatic feed cycles of the four machining units located around the 


table. 


A Time for Twists 


IF THE OPTIMISTS of autodom 
are to be pleased, large segments of 
the car buying public should now 
be or should soon be ready to turn 
a key in a 1962 model. To satisfy 
all who so desire to twist their 
wrist, the production methods and 
equipment to put the enticing mer- 
chandise before the consumer are 
already facing the acid test on the 
production lines. These manufac- 
turing means must reliably and 
economically perform the desired 
functions to produce the gleaming 
beauties for the sales floors. 
Besides supplying bug eradication 
efforts for the buildup, practitioners 
of the manufacturing engineering 
arts must currently, and continual- 
ly, be searching for new twists in 
methods and equipment. In the 
American version of flow lines to the 
final user, the members of one man- 
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ulacturing engineering team must 
continually seek production im- 
provements simply because competi- 
tive teams are too. If one team 
fails to keep improving their meth- 
ods, the competitive team that does 
improve methods will wind up 
with more of the marbles. 

Other groups applying pressures 
in the same direction include the 
United Auto Workers. Their re- 
cent activities in arm twisting make 
increased labor cost a further factor 
in the manufacturing money equa- 
tion. There is a proposition that 
the prospective customer’s eager- 
ness to turn the key in a new car 
is inversely related to the wringing 
effect on his pocketbook. This ef- 
fect combined with the none-too- 
delicate pressures from Washington 
point to increased emphasis on im- 
proved production means. 


By LEE D. MILLER, Associote Editor 


A Pneumatic Twist 

An interesting development for 
measuring small holes in automo- 
bile carburetors involves a neat 
twist in design of an air gaging sys- 
tem. Taft-Peirce Mfg. Co. has de- 
veloped an instrument that makes 
the part to be checked an integral 
element of an air gaging system. 
Carburetor jets with very fine holes 
are involved, and each hole has to 
be gaged to very close tolerances. 
The holes are too small for use of 
ordinary plug gages or air plugs. 

Using special fixtures, the work- 
pieces are mounted so that each 
hole to be gaged can be precisely 
positioned in relation to an oppos- 
ing surface. A stream of air is sent 
through the hole, and measurement 
of the air velocity readily deter- 
mines whether or not the opening 
is within tolerance. 

The principle has also been ap- 
plied in the electronics industry to 
position parts of cathode ray guns 
within the necks of TV and oscillo- 
scope tubes. In this application, 
perforated discs must be inserted at 
a precise distance’ from the tube face 
plate. Using the holes in the disc 
as escape nozzles, the distance is ac- 
curately measured by a convention- 
al air gage. 


A Holey Weapon 

It’s true that numerical control 
may not be appropriate for many 
of the operations associated with 
Detroit production. However, evi- 
dence is being generated to show 
that, not as many operations are 
outside its sphere as may have been 
supposed. 

For example, punched tape is the 
control medium for a special ma- 
chine recently built by Snyder 
Corp. to drill, ream, and counter- 
bore holes in diesel engine fly- 
wheels (see lead photograph). An 
assortment of cast iron flywheels 
with a variety of diameters, axial 
lengths, hole sizes, and hole pat- 
terns are processed on the tape-con- 
trolled machine. 

Workpieces are held in the ma- 
chine on a dial index table 34 inches 
in diameter. For the flywheel 


4l 





job four machining units are posi- 
tioned around the table—one ver- 
tical, two horizontal, and. one 
mounted at an angle. The punched 
tape is fed to a Mark I numerical 
control system built by General 
Electric Co. This system controls 
the indexing of the table to proper 
position and initiates automatic feed 
cycles for the machining units. 


The dial indexing system is a 
major feature of the unit. The 
table can be indexed at a rate of 2 
rpm and attains spacing accuracy 
of plus or minus 0.0005 inch on a 
32-inch diameter. No shot pins or 
braking devices are used on the in- 
dex table. Positioning is accom- 
plished by a unique worm drive 
system in combination with a 
synchro arrangement that provides 
signals indicating actual position of 
the table. The drive train includes 
an amplidyne motor, a double en- 
veloping worm gear reduction, a set 
of spiral bevel gears, two double- 
enveloping non-reversing worms, 


and a worm wheel. 

The worm wheel is attached to 
the underside of the index table 
and driven by the two worms. They 
contact the wheel in locations at 
90-degrees to each other and pro- 


vide an adjustable, no-backlash 
drive. A precision fine pitch in- 
strument gear 32 inches in diam- 
eter is also attached to the table. 
It drives the feedback selsyn. 
Based on the instructions from 
the tape and the signals from the 
synchro, the drive motor is slowed 
as the desired table position is ap- 
proached, and the motor is stopped 


when the position is reached. The 
non-reversing worm gear drive stops 
the table in correct radial location 
with an action that resembles the 
seating of a shot pin. 

This application of numerical 
control does not illustrate the most 
complex use of this technique. Even 
in the automobile business, for in- 
stance, numerical control on gen- 
eral purpose machine tools has 
been applied to die-sinking opera- 
tions involving more complex cycles. 
But this application is one example 
of the use of the numerical control 
method for day-to-day manufacture 
of production parts that are close 
relatives to those found in automo- 


biles. 


A Mechanical Twist 

Possibly it might be considered 
as the opposite end of the control 
spectrum, but a mechanical control 
twist was recently applied to a 
metal cutting problem in another 
area. The direct mechanical con- 
trol feature was provided in a ma- 
chine supplied by Ex-Cell-O Corp. 
to simultaneously turn an elliptic 
form and a cylindrical form on alu- 
minum pistons. 


The combination turning job is 
performed on a single-end boring 
machine having two spindles and 
using special drum cams and tool- 
ing (see second illustration). The 
periphery of each cam is ground to 
the elliptic form desired on the pis- 
ton skirt. A cam is mounted with 
the work-holding fixture on each 
spindle. Two tools are provided on 
the machine table for each spindle. 


SPRING LOADED FEED 
TOOL BLOCK 


CAM 
FOLLOWER, 
\ “— zy 7 
nae 

‘ 


SPINDLE 


ee 
7 


CAM WORKPIECE 


Boring machine, having a cam 
mounted with the work-hold- 
ing fixture on each spindle, 
simultaneously turns an ellip- 
tic form and a true cylindrical 
form on aluminum pistons. As 
indicated in the sketch, two 
tools are used to machine 
each piston. The tool to ma- 
chine the elliptic skirt is 
mounted in a spring-loaded 
tool block with a cam fol- 
lower. 


A piston loaded on a given 
spindle is worked on simultaneous- 
ly by the two tools for that spindle. 
The tool which turns the elliptic 
skirt of the piston is mounted in a 
spring loaded tool block which also 
carries a cam follower. Contact of 
the follower with the cam moves 
the tool in and out to form the de- 
sired elliptic form as the machine 
table feeds away from the spindle 
head. 

At the same time, the other tool 
for that spindle, after being fed to 
depth, maintains its position as the 
table feeds it along the work. This 
tool turns a true diameter to finish 
the ring lands on the piston. Tol- 
erances are held within 0.001 inch 
on ring land diameter and within 


0.0003 inch TIR on elliptic form. 


It seems appropriate to occasion- 
ally take note of simple mechanical 
means to automatically accomplish 
a production task. Such means de- 
serve a prominent place in every 
manufacturing team’s storehouse of 
ideas for doing a job. Though the 
glamour of more complicated and 
sophisticated - appearing methods 
may overshadow the simple ap- 
proach, the cost of glamour for 
glamour’s sake is usually difficult 
to justify. 


Broad Technology 

It’s not a new idea to automatical- 
ly form a non-circular cross section 
on a rotating workpiece by use of 
a cam that controls the position of 
a cutting device relative to the 
work. The same principle has been 
applied for many years to the gen- 
eration of certain types of wood 
products by use of rotating cutter 
heads. 

These cam systems and the air sys- 
tems for carburetor jet gaging and 
TV tube assembly illustrate once 
again a fundamental truth. A basic 
technique for automatic manufac- 
turing operations has broad appli- 
cation. Its use is not limited to a 
single material, a single process, or 
a single industry. 


This identity under the skin of 
problems in apparently unrelated 
activities puts high value on cross 
dissemination of automation ideas 
and practices from one industry to 
another. Independent rediscovery 
or redevelopment of an automatic 
technique entails needless cost when 
the same knowledge could have 
been borrowed from another field. 
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Millions of washdays in corrugated 


It’s no Monday morning miracle that many American house- 
wives can do a week’s wash without getting their hands wet. 
And it’s not surprising that thousands of automatic washers, 


dryers and electric irons are shipped in boxes by Hinde & 


Dauch Division...most dependable protection an appliance 


ever had. Leading appliance makers know they can look to 


H & D for economical corrugated containers in volume. 
Circle 680 on Page 119 


West Virginia 
Pulp and Paper 


Hinde & Dauch Division 


16 Plants * 42 Sales Offices * Sandusky, Ohi 





Louden Monorail 


cuts the cost of 


Interplant Transport 


As companies grow and expand produc- 
tion facilities, the problem of interplant 
transport of materials, parts or semi- 
finished products is often encountered. 
Time kann Louden Monorail proves 
to be the perfect answer. With Louden’s 
Selectomatic Control, such an interplant 
transport system can be virtually auto- 
matic. 

The Louden Selectomatic Interplant 
Transport System at the Marion, North 
Carolina, plants of the Clinchfield 
Manufacturing Company is a good ex- 
ample. Here the problem developed of 
transporting tons of cloth daily between 
three separate buildings. 650 feet of 
Louden Monorail with a weather- proof 
car in almost continuous operation pro- 
vides the perfect answer. The car can 
be raised and lowered as required for 
charging and discharging loads; the des- 
tination desired is preset by the control; 
transport is speedy, trouble-free, auto- 
matic. It is estimated three men with 
trucks would have difficulty doing the 
same job. 

Louden Selectomatic Interplant 
Transport Systems can do many things 
not required in the Clinchfield installa- 
tion described. It can automatically 
transport materials unattended from 
point to point anywhere in or about 
your plant, and it can select the shortest 
and most direct route to its destination. 


It can travel from floor to floor and 
building to building, open doors to let 
itself through and close doors behind it 
. building doors, floor doors, oven 
doors. It places loads in ovens or in 
banks of infra-red dryer lamps, turning 
the heat on and off as needed. It stops 
promptly when there is a load ahead or 
when it does not have the right of way, 
and resumes travel when the way is 
clear. It stops accurately at its destina- 
tion and even loads and unloads its own 
carriers with certain classes of materials. 
It returns empty carriers to point of 
origin or places itself in storage await- 
<= next call. 
ouden Automatic Materials Han- 
dling is the guaranteed product of the 
pioneers and oldest company in the field 
of specialized monorail handling. Both 
the Louden field representatives and 
the factory engineers are highly trained 
specialists in the field of overhead mate- 
rials handling. When you have a mate- 
rials handling problem or any plant 
problem involving lifting and transport- 
ing loads, call on Louden for suggestions. 
This will cost you nothing but may 
prove to be the most profitable move 
you have ever made. 


THE LOUDEN MACHINERY COMPANY 
1016 Broadway, Fairfield, lowa 


Plants in Fairfield, iowa and Clark, New Jersey 


NEW. . . 52 pages of illustrated ap- 
plications ... industry by industry. 
Get the latest and most complete in- 
formation on planning and equipment 
selection for the best in modern ma- 
terials handling. Write today for your 


copy ‘‘COST-CUTTING WITH MONO- 


RAIL AND CRANES.” 


Circle 681 on Page 119 


Operator loading carrier with two 650 pound 
beams of domestic print cloth prior to trans- 
port from loom room to cloth room. 


Below: 

Operator raising carrier into position, select- 
ing destination by push button. Carrier auto- 
matically stops at desired destination. 


Below: 

Carrier completing trip automati- 
cally and unattended on 650 feet of 
Monorail from Plant #2 to Plant 
#1, leaving all streets and alleys 
free of congestion. 


catenin A te cm 


MONORAIL & CRANES 
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international scene 


Highly mechanized Rumanian factory for making vitreous china sanitary 
ware will use two kilns of the type shown. Unit, viewed from exit end, 
is 350-feet long, single deck, fired by natural gas. Kiln is fully muffled 


and will be operated on a 28-hour cycle. 


Bros. Ltd., Dudley, England. 


Photo supplied by Gibbons 


Rumanian Ceramics Plant 


HOUSING BOOM in Rumania has 
led to a requirement for large quan- 
tities of building materials and 
equipment of all sorts. Basic items 
in demand include sanitary ware 
such as lavatories and water closets. 

At present, Rumania makes semi- 
vitreous sanitary ware and table- 
ware in a factory that was built in 
Ploesti before World War I. Facili- 
ties for sanitary ware include a con- 
ventional clay preparation plant, a 
glaze preparation plant, and an 
open-flame tunnel kiln. 

Recognizing the inadequacy of 
these facilities for its current require- 
ments, the Rumanian government 
decided to build a complete new 
factory for sanitary ware and con- 
vert the old factory for exclusive 
manufacture of tableware. The new 
plant will be located in a suburb 
of Bucharest as a part of a com- 
plex also manufacturing radiators, 
bathtubs, and metal fittings. The 
group of factories in the complex 
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will share a common maintenance 
shop and a boiler plant. 

As a first step in planning the 
new sanitary ware factory, bids were 
invited during 1960 from Great 
Britain, Germany, and other Euro- 
pean countries for a 6,000 ton per 
year vitreous china sanitary plant. 
In the same year, a team from the 
responsible Rumanian ministry vis- 
ited these countries. After inspect- 
ing the Twyfords Alsager Works in 
Great Britain, the team invited a 
consortium of British equipment 
builders to visit Rumania, Subse- 
quently, the consortium’s offer for 
a fully mechanized sanitary ware 
plant was accepted and a contract 
signed. 

Members of the British consortium 
include Wm. Boultons Ltd., Eric 
Gibbons Bros. Ltd., and Fisher & 
Ludlow Ltd. Under the terms of 
the contract, the group will supply 
the majority of drawings and man- 
ufacturing information for the 


equipment, technical assistance with 
the factory layout, and supervision 
of plant installation and initial op- 
eration. Full production is sched- 
uled for the end of 1963. 

A feature of the new plant will 
be its extensive use of handling 
equipment. For example, mechani- 
zation of the handling function will 
extend from the point where raw 
materials are unloaded from rail- 
road cars, through processing, to 
the palletizing of finished products. 

Quartz and feldspar will be de- 
livered milled, while one clay will 
require shredding. A clay prepara- 
tion plant will include clay shred- 
ders and also ball mills, blungers, 
filter pressers, and pump sifters. 

An automated casting plant to 
be supplied was developed from a 
unit built by Fisher & Ludlow in 
France. It includes six conveyor sys- 
tems, two of which will be used for 
lavatories and the remainder for 
water closets, Each system incor- 
porates a casting and mold drying 
conveyor and a primary and sec- 
ondary ware drying conveyor. In 
addition, a mechanized casting sec- 
tion for small articles and a depart- 
ment for pressed ware will be fur- 
nished. 

The glaze plant is a complete 
unit with initial preparation facili- 
ties. It includes four spray booths 
and dryers equipped to handle 
white and some colored glazes. 

For finishing, two single deck, 
fully muffled kilns will be used. 
Fired by natural gas, the 350-foot 
long units will operate on a 28-hour 
cycle. Other facilities include a re- 
pair and re-glaze section for re- 
fires, a laboratory, and a pilot man- 
ufacturing unit including an elec- 
tric kiln. 


Nagoya, Japan 

An order for an automatic gage 
control has been received by Inter- 
national General Electric Co. from 
Tokai Iron and Steel Co. for use 
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RELIANCE V+S SLASHER DRIVES 
PUT 25% MORE YARN ON THE BEAM 


The answer is in precise tension control . . . always 


uniform from empty to full beam. The result: more 
yarn on each beam, and fewer beams to tie in. A leading 
textile mill finds that it can put 25% more fine count 
cottons on the beam with its Reliance-powered Slasher. 

Tension precision extends to a wide range of fabrics 
... and in a wide range of speeds. Reliance V*S Drives 
maintain this tension during acceleration and de- 


celeration. 


Reliance Super “T’ V*S Drives now give you more 
horsepower in 35% less space, opening up additional 
usable work areas. 

Let your Reliance Sales Engineer tell you about 
Total Service . . . the coordination of Application 
Engineering, Start-Up Assistance and Service—to give 
you complete attention from engineering to main- 
tenance and renewal parts. Check your telephone 


Yellow Pages, or write or call us direct. 





RELIANCE... builders of the tools of automation 


REEVES MOTODRIVE, operating this clay pump REEVES TRANSMISSIONS make possible a low-cost 
in a paper mill, demonstrates its ability to perform means of preserving constant tension on this roto- 
under rugged environmental conditions. Use of | gravure press. You can adjust speeds from any 
these mechanical variable speed drives is both pick-off point of a line shaft either manually or 
economical and practical; they are readily adaptable automatically. On Reeves Transmissions, either 
to remote, manual or automatic process control — shaft can be connected to the source of power and 
(Airtrol). Horsepower ratings }4 to 40; speed varia- used as the constant speed shaft, with the other 
tion ranges from 2:1 to 10:1. The many thousands __ shaft driven at variable speeds. Drive connections 
of space-saving assemblies (actually 49,920) mean can be any way you want them. . . belt and pulley, 
that practically any application can be made with- chain and sprocket, pinion and gear, multiple 
out modification of the standard unit. Catalog G-100. | V-belt and sheaves, or direct. Bulletin T-497-3. 


RELIANCE LINT-PROOF MOTOR. Completely elim- RELIANCE V*S STATATRON is a static-powered 
inates motor cleaning and motor repairs resulting drive for wide range variable speed from in-plant 
from lint accumulations. Greatly reduces all motor _a-c. circuits, available from 1 to 200 hp. Instead of 
maintenance by providing a self-contained, com- a motor-generator set, the Statatron uses silicon 
pletely enclosed unit which requires only infrequent —_ diodes and saturable reactors to rectify the current 
lubrication. This motor is designed for conventional _from a-c. to d-c. These work in combination with 
mountings — saves space through under-frame a _transistorized power exciter to supply variable 
mounting and driving through the fan cover. Now _— voltage. Statatron is compact—smaller than 
available in 1 through 30 hp. for application on conventional units. Consists of only three com- 
spinning, roving, drawing and twisting frames, as ponents: Super “IT” D-c. Motor, operator's station 
well as on cards, openers, pickers and other tex- and control cabinet. Statatron is quiet—vibration- 
tile machines. Bulletin B-2404. less, and low in maintenance cost. Bulletin D-2508. 


RELIAN C E-ncinterme co. ° 


DEPT. 26-10, CLEVELAND 17, OHIO ® Canadian Division: Toronto, Ont. 
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Rotary Feeder 
(scoop type) 
Capping 
Device 
Upper Part 


inserter 
and Probe 


Rotary Feeder 
(barrel type) 


Lower Part 
Inserter 
and Probe 


Pressure 


Metering and Tamping Unit 


Loading Unit 


comes 
the 
assembly 


faster... better... at lower cost with a 
DPS special assembly machine 


Micro-parts, or parts many, many, times their size . . . parts of almost any 
shape or material go together fast, automatically, and accurately in DPS special 
assembly machines. DPS experienced engineers will combine rotary feeders 

. vibratory feeders . . . elevating feeders . . . and power screwdriving ma- 
chines with other processing equipment to feed, orient and assemble parts. 
If you have an assembly problem, let a DPS engineer analyze your production 
line. DPS special assembly and processing machines can give you higher-speed 
production . . . better quality control . . . and substantial reduction in assembly 
costs. Write today. 


15,726 


DETROIT POWER SCREWDRIVER CO. 
A Subsidiary of Link-Belt Company 
~~ 
Selective Parts Feeders; Screw, Nut and 
Stud Driving Machines; 
Special Purpose Assembly Machines 


2811 W. Fort Street 
Detroit 16, Michigan 
TAshmoo 5-3070 
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on a new, 68-inch continuous hot 
strip finishing mill. The system 
will control thickness of sheet steel 
produced in the mill, and will have 
an electrohydraulic-operated vernier 
screw control for fast response in 
compensating for thickness devia- 
tion. Other equipment includes an 
x-ray gage to monitor a range of 
strip gages between | and 9.35 mm, 
and a photoelectric type gage to 
check widths up to 62 inches. 
Prime contractor for the mill is 
United Engineering and Foundry 


Inc. 


Poona, India 

Major world markets may soon 
feel the impact of competitively 
priced semiconductors carrying the 
label, “Made in India.” A facility 
now under construction by Semicon- 
ductors Private Ltd. is expected to 
produce transistors and diodes by 
the end of the year. The govern- 
ment-licensed firm is owned jointly 
by Raytheon Co. and two Indian 
businessmen, I. T. Mirchandani and 
T. J. Lalvani. Raytheon’s Semicon- 
ductor Div. will supply capital 
equipment, engineering informa- 
tion, and manufacturing training for 
the new plant. 


Moscow, Russia 

Undergoing tests at an automo- 
bile plant is a magnetic pump for 
transportation of liquid cast iron, 
according to a U. S. Dept. of Com- 
merce translation from the Russian 
publication Izvestiya. The pump 
uses a traveling magnetic field to 
transfer molten metal directly from 
a melting furnace into molds. Meth- 
od eliminates the need for conven- 
tional ladles and cranes. 


Sheet feeder of type shown has been 
built by Dexter Co. for use in a 

nish drum making facility. Unit 
will feed steel sheets in stacks weigh- 
ing up to 30,000 Ib to a lithograph 
press for decorating prior to forming 
into drums. 
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EATON 


Dyna-ToRQ 


MAGNETIC-FRICTION CLUTCHES and BRAKES 


The Ideal Solution to Exacting 
Clutching and Braking Problems 


These highly responsive, trouble-free units provide 
accurate control of intricate automatic machinery. 
Operating on 6, 12, 24 or 90 V.D.C., Dyna-torQ 
units may be actuated by micro-switches, photo- 
electric cells, relays or any “ON-OFF” signal to 
perform a wide range of functions in processing 
and fabricating applications. The compact rectifier 
type control converts AC power to DC power and 
may be remotely mounted out of busy machine areas. 


Eaton Dyna-torQ Clutches and Brakes are available 
from 13/4,” through 15” in diameter. They may be 
easily and quickly installed on either new or exist- 
ing plant equipment. Exclusive features of design 
and construction mean worthwhile savings. 


HP @ 1800 R.P.M. (Typical Application) 


Dyna-torQ Distributors in many principal 
cities carry Dyna-torQ Clutches and 
Brakes in stock for immediate delivery. 


ACCURATE POWER CONTROL 
DEPENDABLE MOTION CONTROL 
RAPID RESPONSE + LOW MAINTENANCE COST 
EASY BUILT-IN INSTALLATION 


WIDE RANGE OF SIZES AND CAPACITIES 


Ask your Dyna-torQ Distributor to demon- 


° strate Dyna-torQ in action and see for yourself 
Send f or Illustrated Literature. the many possible applications for Dyna-torQ 


in Motion Control and Power Transmission. 


DYNAMATIC DIVISION 
EATON icccccric comrany 
3322 FOURTEENTH AVENUE ®@ KENOSHA, WISCONSIN 
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CYLINDERS 


AIR AND 
HYDRAULIC 








INTERCHANGEABLE 


| _ Ce Se 
How MEAD takes the BUMP 
out of high-speed pistons / 


Special full floating cushions in new MEAD Square-End 
Cylinders are uniquely mounted on springs rather than 
on solid studs. The result is a smooth, high-speed piston 
advance without the use of ball checks. In hydraulic units, 
the two-stage design of the floating cushions completely 
eliminates bumping. Fully adjustable from the slightest 
measurable cushioning effect to complete stoppage, the full 
floating feature also reduces cushion wear caused by im- 
purities in the working medium. In air models up to 250 
FULL FLOATING CUSHIONS PSI and hydraulic units up to 1000 psi, MEAD Square-End 
teh -iecinth teenetiiiis Wiaten dare Cylinders are available in a full range of bore, stroke and 
etal ows o-stage a e u ° ° ‘ ° ° 
floating cushion on a piston used for piston sizes. Complete selection of mounting styles. All 
hydraulic pressures over 250 psi. MEAD units are dimensionally interchangeable and conform to 
ote ied ee offer these Jic specifications. For consultation and information on 
© Seamless, hard drawn, micro-finish quick delivery and competitive prices, write to MEAD today. 
brass barrel for long piston seal life IN 
® Cold drawn steel cylinder heads with 


all surfaces permeated with black 
oxide for rust resistance 


High tensile chrome plated steel pis- a STR ae 


Accurately machined rod bearing cart- FLUID DYNAMICS _~ 


ridge made of solid bearing bronze 


PRODUCTS FOR AUTOMATION \™ 


JL A DIVISION OF MEAD SPECIALTIES CO 
- 4114 N. Knox Ave. Dept. 271, Chicago 41, Ill. 


ASK YOUR MEAD MAN about 24-hour service on most MEAD products . . . 48 hours on special orders. 
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Debugging 


> Concise understanding of terms of transactions is vital to 
' harmonious dealings in automated production equipment. 

Hard feelings and negative reactions can close doors to 
future sales if the user company doesn’t clearly understand 
what it is getting when, for how much money. Trouble can 
also occur if the equipment builder doesn’t recognize what 
is expected of him. 

This problem was picturesquely described in a letter from 
a Japanese firm: “A word of ‘Debugging’ is practically new 
to us whereby many discrepancies and difficulties are expe- 
rienced by us since when automatic machine was imported 
here. Inasmuch as keen need is found for perfect understand- 
ing of this word so to close this contract satisfactorily, we 
would thank you very much to furnish us requested infor- 
mation by return.” 

Ingenious as the designer may be, there is always some- 
thing on the “one-of-a-kind” production machine that requires 
some “after-the-fact” adjustment or revision. How serious these 
changes may be depends considerably upon the co-operative 
attitude of those who must operate the new equipment and 
whether or not they have a real desire to make things click. 


One equipment builder classifies debugging crews into 
two attitude groups: 1. Let’s scrap this method and start 
from scratch. 2. Let’s persevere—we’ve almost got it. Each is 
sometimes successful. Management must recognize the in- 
evitability of debugging, be ready to pay the cost, be able to 
identify personnel attitudes toward it, and choose the right 
one for a particular assignment. This is not always easy. 


Good advice as to where to start was found on a circuit 
diagram blueprint issued by a machine tool builder: “NOTE: 
CONSIDERING THE INVESTMENT YOU HAVE MADE PLEASE TRY 
OUR WAY FIRST.” 


pens C. Kes bee 


EDITOR 
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A LOOK AT 
INVESTMENT 
AND PAYBACK 


To be compared realistically, differ- 
ent capital investment proposals must 
be evaluated in the same frame of 
reference. The author outlines a sys- 
tem for economic justification calcu- 
lations on a uniform basis throughout 
a multiplant corporation. 


By SAMUEL B. KORIN, Monager, Manufacturing Equipment Development, international Business Machines Corp., New York, N. Y. 


TODAY, capital investments are under greater 

scrutiny, control, and analysis than ever be- 

fore, and for good reason. Cost competition, 
the impact of foreign markets, rising labor costs, and 
rising equipment prices make the efficient commit- 
ment and use of capital funds mandatory. Over and 
above cost factors, rapidly expanding technology has 
made the realization of a reasonable profit from 
capital investment a race against time. 

The problem of capital investment has further 
been complicated by the trend toward special pur- 
pose production equipment brought about by the 
advent of automation, electronics, numerical control, 
and unique manufacturing processes. This trend 


This article is based on a paper presented at the ‘‘Fifth Con- 
ference on Manufacturing Automation’’ cosponsored by AUTOMATION, 


urdue niversity an the Manufacturin Engineeri 4 
. - U d & zi ng Council, 


Fig. 1—Plots of payback curves for three different 
schedules indicate the impact of different production 
schedules on actual payoff. Although the three cases 
shown have the same average rate of earning over 
the total economic lives of the equipment involved, the 
true times for payoff vary significantly. 
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has resulted in a rash of techniques and concepts for 
economic justification of capital equipment ranging 
from simple approaches to complex mathematical 
formulas. 

Most economic justification techniques described 
in recent literature simply show how to summarize 
to arrive at a rate of return and payback. Some even 
imply claims of universal application for all invest- 
ment situations. But very few deal comprehensively 
with the development of the basic cost data which 
is the very essence of the investment analysis. 

Proper preparation of cost data should be treated 
with as much care in economic justification as pre- 
paring a statement of income and expenses for in- 
come tax purposes. Though one’s calculations be 
accurate, errors of omission or departure from rules 
can result in trouble whether justifying equipment 
or justifying tax calculations. 

The requirement for careful cost data preparation 
is the basis for a new economic justification pro- 
cedure and forms recently developed in International 
Business Machines Corp. It was recognized by IBM’s 
Manufacturing Process Council that, in a large multi- 
plant corporation, the many manufacturing analysts 
who prepare economic justification forms have dif- 
ferent interpretations of the several cost items and 
may be guided by different ground rules in generat- 





IBM UNIFORM ECONOMIC JUSTIFICATION PROCEDURE 


Paset 


INVESTMENT WORKSHEET 
PROJECT TITLE: 
PLANT : DIVISION : 
PROJECT ESTIMATED START DATE : 


PROJECT NO: 
PREPARED BY: DATE: 


PROJECT ESTIMATED COMPL.. DATE: 


CAPITAL MANUFACTURING EQUIPMENT & FACILITIES 


COMPARISON OF PROPOSED PROJECT AGAINST PRESENT METHOD [___] 


COMPARISON OF TWO ALTERNATIVE PROJECTS - 


fo ee 
ac a 
ces oe 


A. PREPARATORY COSTS 


ALT. "a" 


a 


sad 


INSTALLATION.  avesiiaeadiiaiaeiaiaie Ra aesteli Tian ae 
L REMOVE @ REARRANGE - OC1L.D 


E. PROJECT TOTALS 
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CHECK MARK INDICATES COST ITEM TO BE SUPPORTED BY A SERVICE DEPARTMENT'S EXISTING BUDGET 
(L&,, REARRANGEMENT EXPENSE SUPPORTED BY PLANT ENGINEERING DEPARTMENT). 


Fig. 2—Investment Worksheet Form is one of two basic forms developed for company- 
wide use in IBM as part of a Uniform Economic Justification Procedure for manu- 


facturing equipment and facilities. 


ing data. This Manufacturing Process Council, in- 
cidentally, is a group consisting of management rep- 
resentatives from each plant’s Manufacturing Engi- 
neering Department, as well as a representative of the 
Corporate Manufacturing Services Staff. Its purpose 
is to explore new manufacturing concepts of common 
interest to all plants, to interchange technical in- 
formation, and propose corporate manufacturing 
standards. 

At one of its quarterly meetings, the Council set 
up a Subcommittee for Economic Justification and 
charged it with the responsibility of designing and 
proposing a uniform procedure and forms to sub- 
stantiate appropriation requests for new production 
equipment. The resulting effort of this task force 
represents a consolidation of all that has been ex- 
perienced in IBM’s separate plants, with representa- 
tives from all plants collaborating with Corporate 
Manufacturing Services to develop a procedure com- 
patible with the individual needs of plants. Because 
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all plants are a party to it, full acceptance and co-op- 
eration are assured. 


> Uniform Economic Justification Procedure 


The procedure developed includes an Investment 
Worksheet form and a Computations Worksheet 
form, with descriptions and rules governing their use. 
The purpose of the procedure is to: 


1. Provide a uniform treatment, as well as definition of all 
basic cost information related to the projects under consider- 
ation. 


2. Provide a check list of cost and investment factors. 


3. Serve as a time plan for scheduling and developing cost 
data for each year of a project's life. 


4. Provide a standardized method of summarizing cost data 
in order to evaluate investment proposals. 


5. Provide the basis for a post-audit review. 





COMPUTATIONS WORKSHEET 


PROJECT TITLE: 
PREPARED BY: 
USEFUL LIFE OF PROJECT (ECONOMIC LIFE) 


PROJECT NO. : 
DATE: 
YRS, 


PURPOSE: 1, EXPANSION [_ ] 2, PRODUCT IMPROVEMENT [] 3. COSTREDUCTION [_ ] 4. OTHER SPECIFY [~ ] 


il 
ATT 


5. TOTAL (co, LIFE) OEPREC, ~ STROT. 
ume (GI7 ron COL, A & B) 

6, TOTAL (eco, LIFE) DEPREC, ~ sum YRS, 
sverrs (G18 ron COL. A & B) 


Since the summarized results (rate of return and 
payback) are based on clearly defined instructions 
for each cost item, it is possible to compare appro- 
priation requests from two or more plants attempting 
to justify different approaches to the same project re- 
quirement, It is also possible to rank the profitability 
of a variety of appropriation requests with greater as- 
surance of accuracy due to the uniformity with which 
the basic data were developed. 

Forms outlining the economic justification con- 
stitute a comprehensive check list, and though every 
item may not be applicable in every case, a signifi- 
cant item cannot be overlooked. Although the Pro- 
cedure Manual is a book of 27 pages, it is recog- 
nized and accepted as a check list reference. 

The production forecast is the timing belt to which 
all cost data must be geared. It determines the date 
on which the proposed equipment is to be operational 
as well as its economic life span. But most important, 
the production forecast indicates the annual machine 
utilization rate. For the sake of simplicity, many 
companies will estimate cost savings on a per-year 
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7. avenase ror. oxpnec, (50 Bor JS + 
5 F< 16) 

8. Aven, mvest. 1 +44 — J7) 

9. aven, acs, wer wcome (TOT, H4> 
ECON, LIFE) 


basis, averaging out fluctuations in the production 
schedule over the economic life of the project. Where 
the production schedule curve varies significantly, 
this practice of averaging can result in an erroneous 
payback by indicating an earlier or later return than 
the actual case, Forms used in our procedure provide 
six columns to reflect the impact of varying produc- 
tion schedules on cost and savings during each year 
of the equipment’s economic life. 

Plotting of curves based on such data, Fig. 1, gives 
a realistic picture because it is based on a production 
schedule rather than on the proposed machine’s ca- 
pacity: It shows the true point in time where payoff 
actually occurs. Two important points of informa- 
tion are available from a realistic curve such as this. 
First, if peak production is to be reached only after 
a certain time, there is a period of uneconomic ma- 
chine utilization which can be taken into considera- 
tion as a cost factor. Second, in the case of a crash 
program, if the early peak production is not met, 
the curve may show that remaining production is not 
sufficient to amortize the machine. 
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Fig. 3—Computations Work- 
sheet form is used with In- 
vestment Worksheet form to 
uniformly assess proposed 
manufacturing projects. Al- 
ternate methods can be com- 
pared and rates of return 
and paybacks calculated. 


§ 
T 
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Payback and rate of return on average investment 
are the standard measures of financial profitability 
used. The rate of return on average investment is 
simply a means of measuring the profitability of a 
project relative to the funds invested in it. It pro- 
vides a means of determining whether the project 
meets minimum standards of profitability, and it 
also makes it possible to rank or compare a variety of 
projects competing for capital funds, according to 
their profitability. Payback, on the other hand, 
measures the liquidity of funds invested in a project. 
When compared with the economic life of the project, 
payback indicates the degree of risk associated with 
it. Payback should, of course, always be less than 
economic life; the shorter the time gap between 
payback and economic life, the higher the rate of 
return should be to justify the risk. 

Because the forms and procedures have been de- 
signed to be compatible with accounting practices, 
a post audit of the project is possible to cover the 
investment costs as well as the annual operating ex- 


penses. 
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> Ground Rules for Uniform Justification 


The Procedure Manual is the written instrument 
for assuring standard use of the standard forms and 
is specifically designed for manufacturing engineers 
to understand by avoiding accounting terminology as 
far as possible. Six ground rules are provided which 
help clarify and define the factors to be considered 
and avoid the possibility of different people arriving 
at different interpretations. 


1. Feasibility Studies. Technical feasibility is de- 
fined as an evaluation of untried or unproved tech- 
nical design concepts undertaken to minimize risks 
on further investments in new manufacturing equip- 
ment. ‘The cost of proving feasibility should be 
kept to a minimum and should be limited to that 
considered necessary to minimize risks. Time and 
costs expended for technical feasibility and economic 
feasibility studies should not be included in the 
project cost of a proposal but should rather be ab- 
sorbed by the normal Manufacturing Engineering 
budget (ie., Manufacturing Research, Advanced 
Manufacturing Development, Methods Engineering, 
etc.). 


2. Economic Life Period. This is the number of 
scheduled months that the product is to be manu- 
factured. The economic life of a project starts when 
the new manufacturing equipment is scheduled for 
release to production. Economic life terminates when 
the manufacturing requirements for the new equip- 
ment phase out (i.e., the last year of the most re- 
liable production schedule available) or when the 
equipment is expected to wear out—whichever comes 
first. Annual operating costs and payback calcula- 
tions should coincide with the time period of the 
economic life. Other factors which may influence the 
economic life period are: 

Stability of product design—The number of months 
that the product, or its component, to be produced 
by the proposed equipment, will remain stable with- 
out any major design changes which might techno- 
logically obsolete the new equipment. 

Contract life—The number of scheduled months 
remaining in a given military contract. 

Reliability of the production schedule or forecast. 

Service life of the tools—The number of months 
of useful productive life that can be expected from 
the proposed equipment operating on a one-shift 
basis. 


3. Basic Manual Method. Comparison of a pro- 
posed equipment project against a manual method 
should be based on the best manual method which 
incorporates low-cost, labor saving devices. Where 
a present manual method is being compared, the 
actual hours experienced should not be used unless 
they represent the optimum method as determined 
by the local methods engineering department. The 
purpose of having actual hours verified in this man- 
ner, is to make certain that investment projects are 
not justified against grossly inefficient present meth- 
ods. 


4. Contingency Factors. Although contingency 
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factors are permissible as a cushion for estimating 
errors, and as a hedge against risks, contingencies 
can and should be minimized through information 
provided by technical feasibility studies. 


5. Minimum Project Cost Level For Use of Eco- 
nomic Justification Forms. The Uniform Economic 
Justification Forms are recommended at IBM for 
application to equipment projects starting at $5000. 
The use of these forms for equipment projects start- 
ing at $25,000 is highly desirable where the invest- 
ment decision involves any degree of risk. The forms 
should be prepared prior to initiating an appropria- 
tion request and used for the purpose of substan- 
tiating such a request, 


6. Identifying Actual Cost for Post Audit Purposes. 
Accounting procedure should be established which 
makes it possible to identify and accumulate the fol- 
lowing major categories of expenditure for each ap- 
proved appropriation—Preparatory Costs; Build 
Equipment; Debugging; Installation; Initial Tooling. 

All design and capital costs incurred which are 
directly related to the appropriation should be 
charged to one of the above categories by means of 
job or shop numbers. 


> Use of the Worksheets 


The Investment Worksheet, Fig. 2, provides an 
itemized listing of all initial cost factors related to 
the proposed project which will be incurred before 
the new manufacturing equipment is released to pro- 
duction. This work sheet has five principal functions: 


1. Serves as a guide or check list for all investment cost 
factors. 
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2. Serves as a time plan for scheduling var.ous phases of 
the proposed equipment—Preparatory costs; Build equipment; 
Installation; Initial tooling. 

3. Identifies each cost item as capital or expense for appro- 
priate tax treatment. 

4. Identifies each cost item as either part of the appropria- 
tion request or as previously authorized through existing 
budgets. This assures consideration of all project costs in- 
volved over and above the appropriation which is being re- 
quested. 

5. Provides the basis for a post-audit review of the actual 
initial project costs incurred as well as a time check of the 
project’s progress. This is particularly important since consid- 
erable savings may be lost by not having the equipment 
operational on time, 


To reflect the planning of the proposed project on 
a time schedule basis, columns are provided for the 
first four years in which expenditures may occur. 
Where a proposed project extends over a longer 
period, planned expenditures are accumulated in a 
“Balance” column. 

The Computations Worksheet, Fig. 3, has two 
basic functions: First, it provides for comparative cost 
analysis between a present or proposed method or 
between two alternative methods of satisfying a pro- 
duction schedule. This comparison is made in Sec- 
tion G of the form for each operating expense item 
during each year of the project’s economic life. Sec- 
ond, the Computations Worksheet provides for anal- 
ysis of the gross savings and calculation of an after- 
tax rate of return and payback. This is accomplished 
in Sections H and J of the form. 


> Annual Operating Costs 


In many respects, Section G of the Computations 
Worksheet is the most important and time consum- 


Fig. 4—Sample excerpts from the Procedure Man- 
val indicate type of guidance recorded for benefit 
of users of forms in the Uniform Economic Justifi- 
cation Procedure. The Manual is intended to as- 
sure standard use of the standard forms. 
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ing portion of the Economic Justification Procedure. 
Data collection may take up to 90 per cent of the 
analysis effort, whereas summarizing and calculating 
the data into payback and rate of return can gen- 
erally be accomplished within 30 minutes, It is there- 
fore of paramount importance that the data be based 
on accurate cost figures concerning the present meth- 
od and on a reliable production forecast of future 
requirements. 

The accuracy of the cost data representing the 
present method depends on how well historical in- 
formation is provided on the existing assets. Good 
cost accounting practice is important not only for 
purposes of justification of a new asset but also for 
post-audit purposes after the new asset is acquired. 

A reliable production forecast of at least five years 
is highly desirable particularly when justifying special 
purpose equipment. Where there is doubt concern- 
ing the stability of the forecast, the risk should be 
offset by a quick payback and high rate of return. 
Any production forecast showing a straight line re- 
quirement over the economic life of the project 
should be suspect as based on an average and 
should be challenged. A thorough check should 
be made to determine if the straight-line approach 
is realistic or whether prior experience with similar 
equipment indicates a variable production curve. 

Each of the 19 cost items in Section G is carefully 
defined in the Procedure Manual and instructions 
are provided to tell the analyst where to find the 
cost data as well as how to treat them. This is illus- 
trated in examples taken from the Manual, Fig. 4. 


Although the rate of return may be high enough 
to indicate profitability of a machine replacement, 
savings may be due primarily to one or two ineffi- 
cient situations reflected in the cost operating items. 
An accurate and systematic approach to cost correc- 
tion can expose and pinpoint such cost items which 
then may be readily corrected, thereby avoiding a 
new capital investment. 


> Annual Savings & Repayment of Investment 


Savings are treated on an after-tax basis in Section 
H of the Computations Worksheet. Savings produced 
by a project contribute to the income of the com- 
pany and are therefore subject to federal taxes at the 
52 per cent rate. Any loss resulting from the retire- 
ment of present equipment is an accounting loss and 
is only considered for tax purposes. This loss, known 
as the write-off difference, is therefore added back to 
the net savings after its effect on taxes has been 
taken. 

Similarly, depreciation difference is an accounting 
cost and is primarily considered for tax purposes. It, 
too, is added back to the net income (savings) after 
its effect on taxes has been taken. The result is an 
annual net income or repayment which can then be 
cumulatively totaled during the economic life. 

Final calculations are outlined in Section J where 
the proposed capital investment is compared against 
the savings attributed to it. Here it can be noted 
that the form uses a return on average investment 
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and payback as the elevation criteria. Average in- 
vestment is defined as the investment that exists 
midway through the project. Because a fixed in- 
vestment is periodically recovered through deprecia- 
tion, a project’s fixed investment gradually declines 


from original value to zero. Arithmetically, it repre- 


sents the difference between the total investment and 
average depreciation. 

Return on average investment provides a financial 
measure which can be compared against the com- 
pany’s minimum acceptable rate target. This mini- 
mum rate represents the company’s ability to earn 
a return on its total investments. Projects earning 
less than this target rate may be rejected since they 
return less than the company’s average earning ex- 
perience. Projects earning above the minimum rate 
are ranked in ascending order to determine their 
relative worth in competing for the company’s capi- 
tal funds. 

Much has been written in recent years on various 
summarization techniques, and it is not the purpose 
of this paper to evaluate their merits, Suffice it to 
say that each company must decide which tech- 
nique is most compatible with its investment policies, 
whether it be discounting the cash flow of income 
to reflect the time value of money, or whether it 
be a simple averaging approach to rate of return. 





HANDLING GYPSUM 


CALCINED gypsum is being handled in bulk 

by a pneumatic system at the Nashville Glass 

plant of Ford Motor Co. The glass industry 
uses gypsum mixed with water as an adhesive to 
bind plates of glass to cast steel tables for move- 
ment under grinders and polishers. The usual 
method of handling gypsum in the glass industry 
is in bags. ‘The Nashville installation is an ex- 
ample of the use of an automatic system to move 
bulk gypsum from railroad cars to storage bins and 
then to bins at the point of use. 

After melting, rolling, and annealing, plate glass 
emerges in a continuous ribbon. After being cut 
into plates, it is moved to the grinding and polish- 
ing line. This line grinds and polishes the plate 
glass, one side at a time. The line provides a series 
of tables which move around a track formed by 
two parallel straight sections connected by curved 
end sections.* 

At the point where one straight section begins 
is a gypsum application station. Two “day-use” bins 


*See ‘‘Grinding and Polishing Plate Glass,’’ 
No. 11, November 1957, pp. 43-46. 


AUTOMATION, Vol. 4, 


Graphic control panel provides an operator with vis- 
val indications and complete control of bulk gypsum 
handling operations. 
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FOR GLASS FINISHING 


at that point hold enough gypsum for a full 3-shift 
day. Gypsum is drawn from these bins as required 
and mixed with water to form a slurry. The slurry 
is spread on each cast steel table as it arrives at this 
gypsum application station. A crane then places a 
plate of glass on the table, and after the slurry sets, 
the table and plate are moved under grinders and 
polishers. 

After the table and plate move to the other end 
of the line, the gypsum bond is broken, and the glass 
is separated from the table by air pressure. Another 
crane places the plate on a roller conveyor which 
moves it to a roll-over unit. This unit picks up the 
plate with suction cups and rolls it over 180 de- 
grees, putting it down on a cast steel table ready 
to pass along the second straight side of the line. 

There is also a gypsum application station near 
the roll-over unit. Two more day-use bins supply 
gypsum at this point for use in bonding the plate 
to a table with the second side of the plate up. 
After the slurry applied here sets, the table and 
plate move under the second battery of grinders and 
polishers, When the plate reaches the loading end 
of the line, it is finished on both sides and ready for 
transport to succeeding operations. 

Automatic handling of the gypsum is performed 
by two pneumatic systems supplied by Fuller Co. 
One system conveys the gypsum from the railroad 
cars, in which it is received, to any one of five stor- 
age bins. The other system carries the gypsum from 
any one of the five storage bins to any one of the 
four day-use bins. 

The first system moves material from boxcars, 
hopper-bottom cars, and General American Air- 
slide cars to a filter unit above five bins of 65-ton 
individual capacities. A rotary airlock delivers 
gypsum from the filter to a screw conveyor that 
transports the material to any selected storage bin at 
a rate up to 14 tons per hour. 

The day-use bins at the grinding and polishing 
line can each hold 18 tons of gypsum, When they 
require replenishing, a screw conveyor takes gypsum 
from a selected 65-ton storage bin and into a com- 
pression chamber. Air then moves the gypsum to 
the predetermined day-use bin. 

The entire handling system is controlled from 
a graphic control panel near the storage bins. Level 
indicators are provided in each bin to prevent over- 
flow. 

Although calcined gypsum is hygroscopic, there 
have been no problems with hydration in this bulk 
handling system even during the rainy season. Ad- 
vantages of the system have led to decreased cost to 
provide gypsum at the desired points of use, cleaner 
operations, and reduced traffic and storage problems. 
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Copes, drags, and assembled molds are automatically indexed through vari- 
Handling system employs 
synchronized, shuttle-type indexing mechanisms that advance molds weighing 
up to 14,000 pounds each on flanged wheel conveyors. 


ous steps in process for making bathtub castings. 
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LARGE MOLDS 


IN A BATHTUB CASTING FOUNDRY 


PRODUCTION of 72 bathtub castings per 

hour is facilitated by an efficient handling 

system that indexes large sand molds through 
various steps in a bathtub foundry of Universal- 
Rundle Corp. Each completed mold including flasks, 
sand, and a casting weighs up to 14,000 pounds. 
The handling system that automatically moves 
copes, drags, and completed molds through the cast- 
ing process was engineered, fabricated, and installed 
by Planet Corp. 

The mold handing system employs a series of 
flanged-wheel conveyors that support and guide 
the flasks and completed molds. Four conveyors 
of this type are arranged in a rectangle encom- 
passing the molding equipment. 

Indexing of molding elements on the conveyors 
is accomplished with a shuttle-type system that 
operates on a 45-second cycle. Major units of the 
indexing system are hydraulically operated shuttle 
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and lock-bar mechanisms that can each move sev- 
eral flasks at one time. Basically, the mechanisms 
employ long-stroke hydraulic cylinders that ad- 
vance and retract rotatable arms carrying dogs. 
Indexing occurs when a cylinder is operated with 
the arm turned so that the dogs are engaged with 
the flasks. The mechanisms are actuated by limit 
switches and their movements are synchronized. 
Flask indexing requires 7 seconds, 

At a drag molding station along the conveyor, an 
empty drag flask that has been indexed into posi- 
tion is lifted and clamped to a fixture on a drag 
molding machine. As the machine indexes 180 
degrees to carry the drag flask to a jolting table, 
the load is inverted so that the drag flask is on top 
with the fixture underneath. Simultaneously, a 
second fixture that was on the jolting table is in- 
dexed to carry a filled drag flask back over the con- 
veyor. The filled flask is also inverted during the 
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In this over-all view of the casting installation, a pourer is seen on the floor in front 
of the conveyor at right. The low structure above the conveyor, in front of the pourer, 
is part of a weight shifter that places two weights on top of each mold before 
pouring. As a poured mold is indexed one position to the left, the weight shifter 
removes the weights. The mold then proceeds to the transfer point, left foreground, 
where it is directed to the lefthand conveyor for cooling. In left background, a mold 
is seen entering the mold stripping station. Hopper in center of photo supplies sand 
for cope molding machine. 


Molding cycle begins at this Herman drag “Station- 
master” indexing unit. To prepare a drag, an empty 
drag flask is raised from the flanged-wheel conveyor at 
the drag molding station, right background. The drag 
flask is then engaged by a fixture carried on a pair of 
horizontal arms. Following an additional slight lifting 
motion, the arms index the fixture and drag flask 180 
degrees to a position beneath the sand hopper in the 
center of the picture. Simultaneously with indexing, the 
fixture and drag flask are inverted so as to place the 
drag flask on top in the filling position. When the flask 
is filled with a metered quantity of sand, the metering 
box is shuttled off the flask and a series of heavy 
back-up weights (to left of molding machine) is moved 
into position for a jolt cycle. Following jolting, the 
weights are raised and returned to their original posi- 
tions to allow indexing of the filled drag flask back to 
the conveyor. Inset shows an empty drag flask in posi- 
tion to be raised for engagement with a fixture on the 
indexing arms of the drag molding machine. 





indexing motion so that the flask can be lowered 
onto the conveyor in its original orientation. 

On the jolting table, the empty drag, flask is filled 
with a measured quantity of sand from a metering 
box fed by a hopper. The purpose of the meter- 
ing box is to ensure even distribution of the sand 
in the flask with minimum feeding of excess sand. 

As soon as the flask on the jolting table is filled, 
the metering box is shuttled out of the way and 
heavy ramming back-up weights are placed over the 
flask. When jolting is completed, the back-up 
weights are raised and moved to a storage position. 
The drag molding machine turret then lifts the flask 
and fixture from the jolt table and returns them to 
their original positions above the conveyor. There, 
the filled drag flask is released and lowered onto 
the conveyor by a hydraulic lift. 

In the next indexing position, cores are set manu- 
ally in the drag flasks. After core setting, each drag 
flask is indexed to a closing station. Here, the drag 
flask is lifted hydraulically to meet a filled cope 
flask which is suspended over the conveyor by a 
cope setter. When assembly is completed, the closed 
mold is lowered onto the conveyor and moved to a 
weight setting and pouring station. 

Upon receiving a 4000 pound weight at each end, 
the mold is poured with approximately 350 pounds 
of molten cast iron. It then indexes to the next sta- 
tion where the weights are removed automatically. 
Following this, the mold is transferred to a cooling 
conveyor and then to a conveyor leading to a mold 
stripper. As the mold proceeds to the stripper, an 
operator manually removes the sprue. 
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After the drag portion of a mold is completed and returned to the conveyor, it is 
indexed to a manual core setting station and then to the closing station shown. In 
photo at left, a drag is shown as it arrives at the closing station. As shown in photo 
at right, drag is lifted at this station until it engages a prepared cope that has been 
moved into position above the conveyor. When assembly is completed, the closed 
mold is lowered onto the conveyor and indexed to the pouring station. 
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When the mold is shuttle-indexed to the stripper, 
a clamping mechanism lowers to grip the cope flask. 
The cope flask is then lifted off the drag flask and 
indexed through a cope shakeout and a water spray 
station. Following cleaning, the cope flask is moved 
to a cope molding machine for filling and return 
to the mold closing station. 

After the cope flask has been stripped from the 
drag flask, the drag flask is indexed to a casting 
removal station where the bathtub casting is pulled 
out by an operator using an overhead hoist. Drag 
flasks from which the products have been removed 
are next indexed to a drag shakeout and then re- 
turned to the drag molding station for filling. 

Other facilities provided by Planet Corp. for the 
bathtub foundry include a sand handling system, 
a sprue handling system, and a casting cooling 
system. 

The sand handling system has a capacity of 300 
tons per hour and includes sand distribution and 
sand return sections. Sand mixes are prepared in 
5000 pound batches in four automatically cycled 
mullers equipped with moisture sensing and control 
devices. Batch hoppers measure sand from 100-ton 
bins above each muller. When a batch is completed, 
it is released onto a trough belt conveyor in the 
basement of the foundry. The mixed sand is then 
elevated and discharged to the hoppers above the 
cope and drag molding stations, 

Used and excess sand is collected below the shake- 
outs and molding machines by a combination of 
oscilating pan and belt conveyors. The conveyors 
elevate the sand and drop it onto vibrating screens 
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above the storage bins associated with the mullers. 

When the sprues and runners are pulled out of 
a mold, they are dropped onto a large oscillating 
pan conveyor under the shakeouts and placed in 
tote boxes. Filled tote boxes are transported to a 
central collection point by lift truck, then they are 


elevated by a skip hoist and stored in a scrap yard. 

When the bathtub castings are pulled out of the 
molds, they are transferred to an overhead trolley 
conveyor which moves them through a casting cool- 
ing house. After the tubs have been cooled, they 


are delivered to a cleaning room. 


Before a mold is poured in 
the station at right, a 4000 
pound weight is placed auto- 
matically on top of it at each 
end. The two weights shown 
suspended above the mold 
were removed at the next 
indexing position to the left 
and have been brought into 
position for lowering onto the 
next mold to be indexed to 
the pouring station. 


Pn... 


Poured molds leaving the weight shifter are transferred to a cooling conveyor and 
then to a mold stripper. Drags proceed from the stripper to a casting removal station 
and then are shaken out and recirculated to the drag molding machine. Copes that 
have been separated by the stripper are shaken out and indexed through a water 
spray station for cleaning. Following cleaning, the copes enter the cope molding 
machine shown. This unit operates in the same manner as the drag molding machine 


except that heavy ramming back-up weights are not used for copes. 


From the cope 


molding machine, filled copes are transferred to the mold closing station where filled 
cope and drag flasks are assembled for pouring. 


AutomaTion—October 1961 





Fig.1—Varidyne ac frequency-control systems range from 
simple systems such as the centerwind drive shown in a, 
which provides constant or taper tension control for wind- 
ing any material requiring control of tension, to large sys- 
tems having centralized control cabinets, b, for a large mil- 
ling line. 


CO-ORDINATING DRIVES 
IN MULTIPLE MOTOR SYSTEMS 


\ 
y 


) anwars a serious engineering problem, co- 
f ordinating speeds of drive motors on separate 
machines increasingly is met as a critical 
problem in automatic production facilities. Often, 
the degree of co-ordination must be within close 
tolerances in order to avoid damaging or destroying 
materials in process. Usually, machines to be co- 
ordinated are located adjacent to each other, how- 
ever, it may be necessary to co-ordinate machines 
that are located in different areas of a plant. For 
example, co-ordinating the drive motors of separate 
conveying systems is a prevalent problem. 

A basic tool that accomplishes these objectives, 
and offers other capabilities to designers of auto- 
mated systems, is a U. S. Varidyne ac frequency- 
control system, Fig. 1, originated by U. S. Electrical 
Motors Inc. This system, using ac frequency as an 
“electrical lineshaft,’” not only co-ordinates the 
speeds of drive motors, but permits ultrafine changes 
of speed while running, equalizes the loads of the 
motors in the system regardless of size-differences, 
and lends itself to a number of special effects such 
as soft-start, extra-slow (threading) speeds, co- 
ordinated start-stop control, dynamic braking, etc. 

The Varidyne system has been devised not only 
to provide variable co-ordinated speeds to automated 
systems, but also to utilize as its basic drive elements 
standard ac fixed-speed squirrel-cage motors. What 
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makes it possible to produce variable speeds from 
this type of motor is the fact that its speed is always 
directly proportional to the frequency of the ac cur- 
rent supplied to the motor. Thus, if the frequency is 
varied, motor speed is likewise varied, and the de- 


gree of control is exact. 


> System Advantages 


This type of speed control system is easy to apply 
in the design of either a plant production complex 
or an individual machine. The “electrical lineshaft” 
aspect of the system provides a degree of flexibility 
in the placement of drives and eliminates the need 
to compromise on such things as position, attitude, 
number, mechanical linkage, and similar limiting 
factors. Other advantages of the system include: 


1. Inherent co-ordination. The system is in- 
herently co-ordinated for multimotor applications. It 
needs no mechanical linkage or special instrumenta- 
tion to start, change speed, and stop virtually 
“in step.” Degree of simultaneity is ample for all 
ordinary applications. For applications on which 
precise synchronization is required, it can be pro- 
vided by auxiliary instrumentation. 

2. Load equalizing. The system is inherently load- 
equalizing for multimotor applications. It needs no 
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special devices for feedback or corrective instrumen- 
tation to prevent load imbalance or to disconnect 
system in case such imbalance occurs. 

3. Remote control. The system is physically 
separate (except for wiring) from the drive motor 
to be controlled. Thus, it replaces all forms of 
mechanical linkage control with electrical-circuit 
control. 

4. Simplicity. The control system is completely 
electrical and composed of standard. off-the-shelf 
components. None of the components require special 
maintenance personnel, air conditioning of a con- 
trol center, or other out-of-the-ordinary equipment. 
Standard ac three-phase wiring is used throughout, 
and any plant electrician who understands three- 
phase wiring can service it. 

5. Motor selection. The system permits the se- 
lection of any three-phase ac motor—geared or non- 
geared, belted (including belt/sheaves units) or non- 
belted—with any degree of enclosure from open to 
explosion-proof or sealed construction, vertical or 
horizontal. Synchronous motors may be used for 
special applications, but are not needed for ordinary 
co-ordination requirements. 

6. Overspeed protection. The system is inherently 
protected against drive motor overspeeds. Motors 
cannot “run away” inasmuch as frequency control 
limits motor speeds to the system speed. Speed is 
not dependent on load, but on the dial setting of 
the frequency-control power unit which is the basic 
system control. 


7. Quick starting. No “warm-up period” is re- 


quired. Motors come up to selected speed as soon 
as current is supplied. On multimotor systems, 
starting acceleration proceeds “in step” regardless 
of load differences, motor sizes, or ambient tem- 
perature differences at individual motors. 


8. Special effects. The system is adaptable to 
provide a number of special effects and design re- 


Fig. 2—Remote control of motor speeds by an 
frequency-control system permits the placement of ac 
drive motors in relatively inaccessible locations such 
as this mounting platform suspended below a plant 
ceiling. The reliability of standard ac motors keeps 
maintenance to a minimum, furthering the use of diffi- 
cult-access locations. 


finements such as inching, jogging, thread-speeds, 
creep-speeds, soft-starting, dynamic braking, and po- 
sition control. 


9. Environment. The ac drive motors are in- 
herently insensitive to environmental conditions. 
Rapid changes and extremes in temperature, un- 
favorable atmospheres, vibration, moisture, and other 
commonly encountered plant operating conditions 
do not affect them. Other extreme conditions can 
be designed against with readily available com- 
ponents. 


Fig. 3—Textile range drive is 
co-ordinated by a Varidyne 
ac frequency-control system 
which keeps “in step” 11 
standard ac drive motors 
having horsepowers varying 
from 1% to 5 hp. The system 
provides continuous speeds of 
25 to 125 rpm and an in- 
termittent slow threading 
speed of 122 rpm. An aver- 
age of 80 yards of denim 
are processed per minute. 
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Fig. 4—Multiple-drive conveyor control uses a Varidyne ac frequency-control 
to achieve variable speeds and drive-motor co-ordination. Dial-A-Torq con- 
trol simultaneously modifies the slip of all motors in the conveyor system 


which uses standard NEMA Design B motors. 
be co-ordinated with a single power unit. 


> Basic System 


A basic system consists of a Varidyne power unit, 
which converts standard 60-cycle three-phase ac line 
power into various frequencies, plus a circuit supply- 
ing these converted frequencies to one or more mo- 
tors driving the machine or machines served by the 
system. Thus, the basic system provides a variable 
speed range which can be extended by special com- 
ponents. The power unit which converts the ac 
frequencies consists of a Varidrive motor (integral 
motor-belt-variable sheaves combination), alternator, 
and automatic exciter which are packaged to operate 
as a unit. Voltage is automatically regulated at start- 
ing and during frequency changes to operate stand- 
ard ac induction motors. The speed of the power 
unit can be changed by manual, remote, or auto- 
matic controls. 

By using standard ac motors an equipment de- 
signer can obtain superior flexibility in locating 
drive motors. Standard ac motors are light, compact, 
stable as to speeds and torque, simple, reliable, low in 
original and operating costs, and easy to work into 
a design because many locations and mounting sur- 
faces are suitable to their size-and-weight versus 
hp requirement, Fig. 2. 

The ability to co-ordinate and provide load-shar- 
ing in multimotor applications, Fig. 3, eliminates 
many design difficulties. Since frequency—unlike 
voltage—is unaffected by electrical resistances, it is 
not necessary to calculate and compensate for the 
various lengths of the motor supply leads. For co- 
ordinated stopping, it is not necessary to calculate 
WK? of each driven machine as well as the WK? 
of the rotor of the driving motor, insert an adjust- 
able resistor in each slave motor line, and then tune 
in their co-ordinated stop by attempting to balance 
these factors. With a frequency-controlled system 
it is only necessary to calculate the torques and speeds 
within the range of the machine’s usage, and install 
the type of motors required. The system “balances” 
itself through load-sharing, and the only speed regu- 
lation is through the line frequency. Line frequency 
remains at the value selected by operating the power 
unit control, regardless of environmental conditions. 
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Two or more conveyors may 


It maintains all motors in step regardless of differ- 
ences in hp, inertial factors (rotor), machine load- 
ings, and other variables. 

This is also true throughout starting acceleration 
since any motor that has a high connected load 
and tends to lag would draw power from other 
lightly loaded motors. In stopping, the motors re- 
main in step because the heavily loaded motors, 
tending to overrun, act as induction generators and 
feed power back to the lightly loaded motors. 


> Process Applications 


A basic problem in many plants is that long con- 
veyors require a multiplicity of motors which are 
located at different drive points along the conveyor’s 
length. Under unusually difficult conditions, such 
as poor drive placement and inadequate slack take- 
ups, the motors may unequally share the wide fluc- 
tuations of load in the conveyor chain. To remedy 
this situation, an accessory called Dial-A-Torgq, Fig. 
4 can be used to adjust the torque capacity of all 
the motors in the system. In most applications, 
however, no accessory is needed with the Varidyne 
system since the load-sharing characteristic is suffi- 
cient. 

Ordinarily the inherent co-ordination of the Vari- 
dyne system provides a practical degree of synchro- 
nization for multimotor applications. There are, how- 
ever, applications that require extremely close syn- 
chronization, for example, at moving conveyor ex- 
changes where work-in-progress must be picked up 
from a conveyor at a predetermined point within 
very close tolerances and without cumulative error. 
The pick-up is usually by a moving machine or an- 
other moving conveyor, and the matching of speeds 
must be exact. This type of problem can be solved 


65 





by a LinkSync position control. Split-second pick- 
ups of fragile material can be provided from a con- 
veyor to a machine having rapidly revolving pick-up 
arms in which lack of synchronization would shatter 
the product. A position control system can give a high 
degree of satisfaction in such a critical application. 
Other position control applications are in operation 
for such uses as a body-drop in the automotive in- 
dustry, a dip process in plastics, automatic assem- 
bling, stamping, drilling, etc. For such systems, 
standard ac synchronous motors are used. 

Machines employing range drives which process 
a continuous web of material (fabric, plastic, metal, 
paper, etc.) may have many motors, all perform- 
ing work on the same piece of material. The speed 
of each drive motor must be adjusted individually 
in order to maintain the proper tension, or a “no- 
tension,” drive for the web, Fig. 5. Such individual 
drive-speed adjustment can be accomplished by re- 
placing the standard ac motors with an integrated 
motor/belt/adjustable sheaves combination such as 
a Varidrive motor. Thus, speeds at those particular 
drives can be adjusted, and once adjusted the over- 
all system control maintains the new speed rela- 
tionship no matter how the line-speed may be raised 
or lowered by the frequency-control power unit. 
Where desired, the system will maintain the speeds 
of the various motors in an exact predetermined pro- 
portion, instead of at equal speeds. Gearmotors may 
be used in conjunction with standard motors and 
Varidrives without sacrificing either synchroniza- 
tion or load-sharing. In many systems, speed ad- 
justments can be made from a remote control panel 
by means of electrical remote control plus remote 
speed indicators. 

Where variations in the material or the process 
are functions of drive-motor speeds, it is possible 
to automate applications so that the material-in- 
work will alter drive-motor speeds to maintain the 
process within predetermining tolerances. Such toler- 
ances may be set much closer than is feasible for 
manual control operation; and considerable savings 


in material, time, rejects, and manpower may be 
achieved while upgrading the uniformity of the 
finished product. 

Automation of a production process in this manner 
requires a sensing device such as a_ tensiometer, 
dancer roll, float, or other instrument capable of 
transmitting a signal—preferably in terms that re- 
flect the degree of correction needed. The signal 
of the sensing device can be transmitted by me- 
chanical, pneumatic, electrical, or electronic means 
back to the motor speed control where it can be 
used to effect a shift of control in such a manner as 
to increase or decrease motor speed, according 
to the direction in which the process is deviating 
from the ideal. In such systems it is possible to 
maintain close tolerances for such production vari- 
ables as: Pressure, temperature, humidity, torque, 
viscosity, tension, weight, position, liquid level, cut- 
ting speeds, grinding speeds, flow rate, surface speed, 
filtration rate, drying rate, machine tool program- 
ming, and conveyor speeds. 

In employing an ac frequency-control system, a 
designer has a wide variety of variables on which 
to base the automation of a plant process or the 
operating factors involved. The systems lend them- 
selves to programmed machine operations, particular- 
ly in those instances where point-to-point transfer 
of materials must be accomplished with extreme ac- 
curacy and without cumulative error. 

In most applications, system components are stand- 
ard three-phase electrical equipment, readily ob- 
tained and easily understood by plant electricians. 
Since a system contains a relatively small number 
of components, downtime occurs less frequently and 
is of much shorter duration than with more com- 
plicated systems. The system’s inherent protection 
of driven machines against motor overspeeds is a 
factor for simplicity as well as safety. Motor speeds, 
under frequency-control, cannot exceed the system 
speed as determined by the power unit. Hence there 
is no need to provide each motor with an over- 
speed safety device. 


Fig. 5—Plastisol coating line, 
viewed from the winder end, 
provides an example of auto- 
matic tension control by an 
ac frequency-control system. 
The system co-ordinates motor 
speeds throughout their range 
regardless of changes in 
line-speed. Once the desired 
tension is achieved, no further 
adjustment is necessary, and 
tachometer feedback is not 
required. 
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Fig. 1—Tape controlled machining system is designed to provide flexibility of opera- 
tion for the job-shop manufacturer. In the configuration shown, the central work- 
table is surrounded by a universal tool changing head on the left, a face milling head 
in the rear, and a ten-spindle drill head on the right. The electronic control cabinet 
for the system is at the extreme left. 


TAPE CONTROLS MULTIHEAD SYSTEM 


Aimed at job-shop type of manufacturing, a new machining sys- 
tem combines the advantages of numerical control, automatic 
tool changing, and multiple work heads. The result is a versatile 


and productive system that automatically produces parts. 


By CARL B. PERRY, Product Manager, Industrial Systems Div., Hughes Aircraft Co., Los Angeles, Calif. 


» NECESSITY to obtain maximum productivity 
has warranted major investments in greater 
mechanization in those industries where large 

volume production is involved. Great strides have 
been made in reducing through mechanization the 
nonproductive time of a machine or system and the 
physical efforts required of its operators. In some 
cases, this has been accomplished quite simply by 
applying special work handling devices which select, 
orient, and present work to a machining operation. 
In other cases, mechanization has required the de- 
velopment and application of special single-purpose 
machines. 

Progress in this direction, however, has demanded 
that the quantity of work be large and justification 
of machine cost be obtained through long and steady 
job runs. A major field that has been neglected 
in this process of mechanization is the field of job- 
shop manufacturing. In this field where production 
runs are usually short, cost savings to justify major 
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equipment investment are often hard to come by. 
The advent of numerical control has changed this 
picture in a drastic and impressive manner. 


> Defining the Need 


Looking back, the major steps in the development 
of numerically controlled positioning systems have 
been: 


1. The original development of a two-axis positioning 
system provided an automatic means of locating sequentially 
selected points on a plane in relation to a tool spindle 
center line. 

2. The addition of a third axis of control automated spindle 
movement into and away from the workpiece. 

3. The replacement of a single spindle on a machine with 
a turret type indexing spindle allowed automatic tool selec- 
tion, 


4. The development of a tool storage and automatic inter- 
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Fig. 2—Tool magazine of the universal head holds up 
to 30 tools. A two-spindle turret receives and engages 
each tool with a workpiece on the positioning table. 
While one tool is being used to machine the workpiece, 
the previous tool is unloaded from the turret spindle 
and a new tool is inserted in the spindle. Upon com- 
mand from the tape control, the turret indexes the new 
tool into position in less than 3 seconds. 


changing system further increased the number and variety 
of tools that could be applied to the workpiece. 

5. Versatile work tables were developed having the capa- 
bility of rotating the workpiece so that various faces of the 
part could be presented to a single work station or spindle. 


These concepts have been applied to many types 
of numerically controlled machines which are avail- 
able on the present market. However, job-shop 
manufacturing usually requires more operational 
flexibility than can be provided by single spindle 
numerically controlled machines. Therefore, the In- 
dustrial Systems Div., Hughes Aircraft Co., instigated 
a complete analysis of application requirements to 
determine the type of numerically controlled ma- 
chine and desirable features that would be ideally 
suited for job-shop manufacture. 

An extensive survey of typical shops within the 
metalworking industry was undertaken to establish 
basic design criteria for an advanced numerically 
controlled machining system. This survey included 
factors such as part sizes, part configurations, mate- 
rials, cutting tool requirements, etc. A statistical 
analysis of the survey results revealed that a very 
large percentage of all job-lot production parts pro- 
duced by American metalworking industries are con- 
tainable in a 12-inch cube. 

Analysis of the sizes and types of cutting tools 
required indicated that the compromises inherent in 
operating different cutting tools in a single spindle 
were self-defeating. For example, small drills re- 
quire high rpm, low horsepower, and apply low 
forces on spindle bearings. However, large diameter 
milling cutters require low rpm, high horsepower, 
and apply large forces on spindle bearings. An ideal 
machining system should have more than one 
spindle, and each spindle in the system should be 
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designed around the specialized requirements of the 
types of cutting tools it would support. 

The survey also disclosed that it was essential 
that the skills required to apply a machining sys- 
tem be compatible with those skills normally avail- 
able in an average small job-shop. Such a system 
should be simple to program, operate, and main- 
tain. And finally, the machining system must be 
delivered at a price suited to the economy of the 
potential users, 


> System Hardware 


The surveys of metalworking industries estab- 
lished criteria that led to the design and con- 
figuration of the numerically controlled machining 
system shown in Fig. 1. This system consists of a 
central section, containing a worktable 18 inches in 
diameter, surrounded by 1, 2, or 3 base and machin- 
ing head assemblies. For example, in the configura- 
tion shown a universal tool changing head is on the 
left, a milling head is in the rear center, and a ten- 
spindle drill head is on the right. A single spindle 
precision boring head with an automatic tool chang- 
ing system can be used in place of the drill head, 
depending upon a user’s particular requirements. 

Since the head and base assemblies are designed 
around the building block principle, the design 
concept provides a productive and versatile machin- 
ing system which possesses the ability to grow and be 
modified as product requirements change. For ex- 
ample, the system can be an integrated functioning 
unit with only the central worktable section and the 
universal tool changing head. In this configura- 
tion, a wide range of parts that do not require heavy 
milling or large bored holes can be processed. When 
the need arises, additional heads may be added. 
Therefore, the ultimate potential of the system can 
be obtained in stages as economic justification permits. 

The fundamental precept of the machining system 
is to obtain the optimum use of machine time. 
Those factors which normally combine and add to 
the cost of manufacture without performing any use- 
ful function on the product have been mimimized or 
eliminated. Manual handling, positioning, selec- 
tion of feeds and speeds, changing tools, etc., have 
been automated so that the system can perform 
at maximum efficiency and frequency. For example, 
studies indicate that conventional general-purpose 
machine tools are cutting metal only 25 to 35 per 
cent of the time when using high-speed steel tools 
and only 15 to 20 per cent of the time when using 
carbide tools. The Hughes system will cut chips 
better than 75 per cent of the time. 

This increase in machine utilization time is par- 
tially obtained by means of the tool changing system 
on the universal head, Fig. 2, which permits tools to 
be interchanged in less than three seconds. On 
this head, high-speed tool changing is accomplished 
by a two-spindle turret. While one spindle is en- 
gaging a tool on the workpiece, the second spindle 
is in position to receive a new tool from the tool 
storage magazine. Therefore, the machine does not 
stand idle while a tool is being removed from the 
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spindle, carried to the turret, a new tool removed 
from the turret, and carried back to the spindle. 
The only downtime is the few seconds required to 
index the spindle turret, bringing the new tool into 
play and removing the old tool. Up to 30 tools as 
large as 3!/, inches in diameter can be stored in the 
tool storage magazine. 

When a workpiece requires heavy milling, it can 
be positioned by the table in the working area of 
the rear center milling head which will hold up to an 
8-inch diameter milling cutter. ‘This head gives 
the machining system significant advantages over 
single spindle tool changing systems which usually 
cannot effectively apply large diameter milling cutters 
because of limited driving torque. Spindle speed of this 
head can be varied from 60 to 2400 rpm in 28 steps, 
and horsepower available at low spindle rpm is ex- 
cellent. For example, when the spindle is turning at 
133 rpm, the head has a 10 hp rated input. The 
spindle is designed to withstand substantial side forces 
that large milling cutters transmit to the spindle 
bearing system. 

The third work head can be either a ten-spindle 
drill head or a tool changing precision boring head. 
The drill head is useful in cases where a large number 
of deep holes in material difficult to drill is required. 
It will produce up to 10 holes in the time required for 
a single spindle to produce one hole. The optional 
boring head is provided with a tool storage magazine 
having a capacity for storing up to 14 preset boring 
bars with sizes ranging up to 6 inches in diameter. 
Its tool changing system is equipped with a ready 
position to minimize downtime during tool exchang- 
ing. The spindle nose and tool holders are designed 
to repeat the initial radial registry of the tool as it 
is inserted in the spindle nose. This registry assures 
that the minimal run-out of the precision spindle 
bearing system will not result in a critical change in 
the diameter of holes as a result of tool removal 
and reinsertion. 

All heads of the system are serviced by an 18-inch 
worktable in the central section. This table has three 
modes of motion: Vertical through a range of 12 
inches, transverse through a range of 24 inches, and 
rotary to 16 discrete index positions. The head as- 
semblies on either side of the base section have 19 
inches of travel, and the milling head has a 24-inch 
lateral travel. All heads except the boring head have 
31 different programmed feed rates, ranging from 
1 to 75 inches per minute and a rapid traverse rate 
of 150 inches per minute. The boring head has 
programmed feed rates varying from 0.5 to 37.5 
inches per minute and a rapid traverse rate of 75 
inches per minute. 


> Operating Features 


Movement commands are expressed incrementally, 
that is, the distance to be moved from one point 
to another rather than the distance from machine 
zero. Incremental programming has proved to be 
easier for a programmer and permits the use of 
simpler electronic logic circuits. The commands 
are expressed in decimal parts of an inch to incre- 
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ments of 0.001 inch and are translated onto tape 
by means of standard tape preparation equipment. 
The format and binary decimal code used is com- 
patible with AIA and EIA standards. 

Movements along the axes are produced by hy- 
draulically driven ball nut lead screws. Position 
feedback is obtained by magnetic transducers which 
are coupled to all leadscrews. The output from these 
transducers ‘is converted to a square wave pulse for 
every 0.001-inch of movement. Commanded move- 
ments are expressed as a pulse count which is auto- 
matically counted down to zero as movement is ex- 
ecuted. As the desired position is approached, the 
servo system executes a three-step slowdown, ter- 
minating at a final approach speed of | inch per 
minute. Feed rates are controlled by monitoring the 
output of de generators attached to the leadscrews 
and comparing these voltages against reference volt- 
ages established by a resistor bank. 

Selection of tools from the tool storage magazines 
of the universal head and the boring head is based 
on identification of tool location in a magazine rather 
than coded tool holders. Using a mechanical and 
electrical system of five cams and switches each of 
30 tool storage locations is identified by a binary 
code. The part programmer assigns location numbers 
to the tools by writing their description in numbered 
blanks on the planning manuscript. In this manner, 
it is not necessary to provide any physical identity 
to the tool holders since the placement of the tool 
in the proper location of the storage unit accom- 
plishes this purpose. Therefore, standardized low 
cost tool holders can be used and no necessity exists 
to preset or carry a large number of coded holders 
in inventory. 

Maintenance of the machining system can be ac- 
complished by personnel of a skill level found in 
small job shops. The system has been designed to 
free the user from depending on outside service 
organizations for system repair. This objective was 
accomplished by modularizing all electronic circuits. 
This approach to system design means that the prob- 
able frequency of electronic failure is extremely low 
and, should failures occur, repairs may be made by 
identifying the defective module and replacing it. 

Operation of the system is simple. Generally 
speaking, the skill required to operate the system 
is considerably lower than that required to operate 
conventional universal machine tools. The operator 
performs the following tasks: Inserting and remov- 
ing the tape from the reader, mounting and remov- 
ing the fixture on the worktable, loading and un- 
loading the part into the fixtures, inserting and 
removing cutting tools from the tool storage maga- 
zines, and general surveillance of the machine and 
cutting tool performance. Usually, one operator 
can service two machining systems on normal job-lot 
production work. The operator’s spare time, if only 
one system is used, can be used to perform secondary 
operations such as burring parts and setting up tools 
and fixtures for the next production run. 

Job-iot machined part manufacturing is at the 
crossroads, and the opportunities available are limited 
only by the rapidity with which industry and man- 
agement can change to meet the challenge. 
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Fig. 1—Diagram illustrates a typical information and control circuit used 
in a gas dispatching system at Peoples Natural Gas Co. Pressure, tempera- 
ture, and flow data are sensed at remote metering and regulating stations 
and are telemetered to a central dispatching office. Here, the informa- 
tion is displayed in digital form on indicators below plastic panels present- 

Picasa ing the pipeline layouts at the remote stations. The gas dispatcher can 
Senate change set points and alarm points, open and close valves, and adjust 


regulators at the remote stations by means of the control console. 


CONTROLLING 
REMOTE STATIONS 


IN GAS DISTRIBUTION SYSTEM 








ee GAS USAGE varies continuously depending 
upon the time of day, season of the year, type 
of weather, and level of business activity. A 
gas dispatching system must cope with these variables 
and ensure that sufficient quantities of gas are ob- 
tained from sources of supply to maintain proper 
pressures in every line of a gas company’s extensive 
distribution system. A gas dispatching system, Fig. 1, 
which incorporates the most up-to-date techniques of 
automatic and supervisory control has been recently 
installed by Peoples Natural Gas Co., a utility 
serving Pittsburgh and 273 other western Pennsyl- 
vania communities. 
In order to cbtain an adequate supply of natural 
gas at minimum cost, the company’s system is con- 
nected to four major pipeline suppliers. Contractual 
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and economic considerations limit the rate at which 
gas can be obtained from these primary sources, 
and the company supplements those supplies with 
gas from its own local fields, purchases from local 
producers, and withdrawals from underground gas 
storage pools. It is the function of the gas dispatcher 
to monitor all gas flowing into the company’s sys- 
tem and to continually make adjustments to valves 
and regulators so that the gas is fed into the user 
distribution system at properly regulated pressures 
and flows. 

Several years ago the company decided that some 
form of data accumulation equipment was needed 
in the existing gas dispatching system in order to 
efficiently and economically handle increasing gas 
usage. At that time it was planned to telemeter 
local pressure and flow information to a central point 
in each of the company’s six divisions. 

As gas usage continued to increase and necessitated 
additional changes in the piping system, more sta- 
tions were involved. It was then decided to abandon 
plans for a divisional setup and concentrate on a 
system-wide setup in which the various units would 
transmit data to a central dispatching office. It also 
was determined at this time that remote control of 
certain equipment in the system would increase the 
use efficiency of the pipelines and permit the cen- 
tral dispatching office to exercise complete control 
over the entire system. Therefore, with close co- 
operation of the Bristol Co., Westinghouse Electric 
Corp., and Peoples Natural Gas Co. a system has 
been developed which represents an advanced tech- 
nique in measurement, control, and telemetering for 
gas dispatching. 


> Remote Station Operation 


Key point of the entire gas dispatching system is 
the central dispatching office, Fig. 2, which is lo- 
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cated in the main offices of the company in down- 
town Pittsburgh. From this office the dispatcher 
exercises automatic remote control over five major 
metering and regulating stations, Fig. 3. Two of the 
stations are over 60 miles from the dispatching 
office, and three stations are in the suburbs of Pitts- 
burgh. Pressure, temperature, and flow data are au- 
tomatically telemetered from the stations to the cen- 
tral office via leased telephone lines. In addition, 
the dispatcher can remotely operate regulators to 
increase or decrease gas pressures and can remotely 
open and close gate valves at the stations to shut 
off or re-route flow of gas. 

A tabulation of the measurement and control func- 
tions ehandled between the dispatching office and 
the five remote stations is shown in Tasie 1. In 
addition, several measurements from one of these 
stations are reported to and many functions con- 
trolled from a subsidiary dispatching center which 
handles the dispatching of gas to the city of Pitts- 
burgh. However, this subsidiary center operates un- 
der the direction of the main dispatching center. 

At each of the remote metering and regulating 
stations gas pressure, flow, and temperature measure- 
ments are converted into electrical signals by Bristol 
servomotor-operated transducers, Fig. 4a. To reduce 
the number of transmitted signals and eliminate 
manual computations at the dispatching center, the 
pressure, flow, and temperature signals are then fed 
into analog totalizer computers, Fig. 4b, where cor- 
rections are made to the readings for specific gravity 


Fig. 2—General view shows the central dispatching 
office at company headquarters in downtown Pitts- 
burgh. On the left are five control cabinets with 
plastic piping diagrams and digital indicators for the 
remote stations. On the left corner of the desk is the 
control console by which the dispatcher exerts control 
over the system. The data logger for automatically 
recording readings on demand or at specified intervals 
is at the right end of the dispatcher’s desk. 
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and super compressibility constants of the gas. The 
data is then fed to a Westinghouse supervisory 
panel, Fig. 5, for transmission to the dispatching 
center. 

In the supervisory panel a selector sequentially 
connects each measurement signal to a digital volt- 
meter for conversion into a digital code. A five 
bit binary code with a self-checking feature is em- 
ployed. When a coded signal is telemetered to the 
center, the correct number of short and long bits 
must be received as well as the correct total num- 
ber of bits before the signal is accepted as a valid 
code. As a further safeguard, each selection of a 
control point and each request for information by 
the dispatcher must be answered by a duplicate 
code from the selected station before the operation 
is completed. This check-back gives the dispatcher 
a check on the accuracy of his operation as well as 
establishing a safety check on the accuracy of the 
supervisory and communication equipment. 

In addition to its measuring function, each pres- 
sure measuring instrument is equipped with remote- 
ly set alarm contacts which alert the dispatcher via 
digital coded signals when a measurement exceeds 
a desired value. As these values need to be changed 
due to varying loads or conditions, the dispatcher 
can reset the contacts to new alarm points from his 
control console. All other measuring instruments are 
equipped with deviation contacts which initiate a 


Fig. 3—The remote metering and regulating station at 
McKeesport is shown. The two isolated piping clusters 
in the left foreground contain main throttling valves 
equipped with remotely controlled valve operators. 
On-the-site control equipment for this station is located 
in the two buildings in the right background. 


digital signal to the dispatcher when a reading 
varies from a set value. 


> Dispatching Center Operations 


From the remote stations, digital signals are tele- 
metered over leased telephone lines to receivers at 
the dispatching center. These digital receivers are 
located in five equipment cabinets with each cabinet 
controlling the functions at one of the remote sta- 
tions. Facing the dispatcher on each cabinet is a 
plastic panel, Fig. 6a, containing a piping diagram 
which graphically depicts the actual piping and valve 
arrangements for the particular station. For example, 
a valve is shown symbolically in the diagram, and 
its state at any time is indicated by one of two lights 
within the valve symbol. Depending upon which 
light is lit, the dispatcher knows whether the valve 
is open or closed. A third light within the symbol 
is lit when the dispatcher is in direct communica- 
tion with the valve through the telemetering sys- 
tem. Other lights in the panel show deviation points, 
alarm points, measurement points, and condition 
of the communication channels. 

Immediately below the piping diagram on each 
cabinet are digital indicators which continuously 
display all readings being received. On those meas- 
urements for which set points can be remotely 
controlled by the dispatcher, a second digital indi- 
cator showing the set point is located immediately 
above the measurement indicator. 

To provide a record of the dispatching operation, 
an International Business Machines Corp. data log- 
ger is used to automatically type all received read- 
ings at specified intervals or on demand. Points 
that are in alarm condition are typed in red. This 
equipment saves the dispatcher the labor of manual 
logging and leaves him time for study of the system 
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TABLE 1—-Measurement and Control Functions 


Function 


Pressure measurement 
Computed flow measurement ... 
Temperature measurement 
Remote control set point .. 
Remote alarm set - : 
2-way remote valve operation . 
Throttling valve operation 
Bi-directional flow . 

High and low alarms 

Deviation indication 


Total functions 


and control functions. 

All control and demand functions are initiated 
from a Westinghouse control console, Fig. 6b, located 
on the dispatcher’s desk. From this point the dis- 
patcher performs all the supervisory functions such 
as: 1. Call for any reading in the system on de- 


mand. 2. Update all digital indicators without a 
log. 3. Update any single station’s indicators without 
a log. 4. Institute a manual log cycle. 5. Select a 
controller and set its control point. 6. Select an 
alarm instrument and reset its alarm contacts to a 
new position. 7. Select and operate 2-way valves 
in system. 8. Select and operate 3-way throttling 


valves. 
To change the set point of a remote regulator, 
the dispatcher first pushes the proper point of con- 
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trol button on the control console. For example, un- 
der the McKeesport column, he may push the button 
marked Regulator P-218. On the panel diagram 
for this station, a light will illuminate at the selected 
regulator showing that telemetering contact has been 
established. The dispatcher then sets a digital indi- 
cator on the control console to the new desired 
control value. After a series of automatic checks 
which ensure against operating the wrong regulator 
and against transmission of an incorrect command, 
the dispatcher presses a button marked Send Set 
Point which telemeters the new control point. At 
the remote station the telemetered signal is received 
at the Westinghouse supervisory panel, converted 
into a pneumatic signal by a Bristol pneumatic 
transmitter, and sent to a Bristol Metagraphic con- 


Fig. 4—Remote station pressure transducer equipped 
with alarm and deviation contacts is shown at (a). This 
instrument converts pneumatic or mechanical measure- 
ments into electrical signals which are then fed to an 
analog totalizer computer (b) where corrections are 
made for specific gravity and super compressibility of 
the measured gas. 
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troller which adjusts the regulator to the desired 
control point. The dispatcher knows that the ad- 
justment has been made when the digital indicator 
on the control panel at the center reads the new 
control value. 

To operate valves in the remote stations, the dis- 
patcher’s control console contains selection buttons 
for each valve under the proper station column 
and two command buttons for either Open Valve 
or Close Valve. By a similar system of coded sig- 
nals and check backs as previously described, the 
dispatcher can select a station and perform a desired 
operation of opening or closing a valve. 


Fig. 5—Supervisory panel at the remote station con- 
verts the corrected signal measurement into a digital 
code for transmission over leased telephone lines to the 
central dispatching office. When the dispatcher needs 
to correct set points, adjust regulators, or change valve 
settings, digital code from the control console in the 
dispatching center is telemetered back to this super- 
visory panel for conversion into operating signals to 
effect the desired control action. 


Fig. 6—Closeup view of a plastic piping diagram on a 
control cabinet at the dispatching center is shown in 
(a). Immediately below the panel are the set point 
indicators for pressure points at the remote station. 
The dispatcher’s control console is shown in (b). In 
five columns on the right section of the console are 
the function control buttons for each of the remote sta- 
tions. On the left of the console from top to bottom 
are a digital readout on which the dispatcher can dis- 
play any telemetered reading for close study, a digital 
indicator which is manually set when the dispatcher 
desires to change a set point, and ten action buttons 
for initiating control actions to the remote stations. 
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SERVO VALVE IN 
RAM CONTROLS 


HIGH-SPEED 
HYDRAULIC 
PRESS 


BIGGEST DRAWBACK to wider use of hy- 

draulic presses for operations such as metal 

stamping has been the relatively low cycling 
rates obtainable with this type of equipment. As a 
result, metalworkers have often been unable to take 
advantage of the desirable characteristics of hydraulic 
presses for these applications. Such characteristics 
include easy setup, ability to accommodate overloads, 
and controllable ram force, stroke, and speed. 

A 25-ton hydraulic press developed by Denison 
Engineering Div., American Brake Shoe Co., Fig. 1, 
is a high-speed unit that retains the desirable char- 
acteristics of conventional hydraulic presses. De- 
signed for applications such as blanking, drawing, 
and compacting, the press can attain cyclic rates as 
high as 600 spm when it is adjusted for a 1/,-inch 
stroke. With a maximum 3-inch stroke, it can cycle 
at 50 spm. 

Heart of the press is a power cylinder assembly 
that includes a ram with a built-in servo valve, 
Fig. 2. By means of associated mechanisms, electrical 
controls, and hydraulic circuits, the spool of the 
servo valve can be moved up and down in a pre- 
set path at controlled speeds. The ram automatically 
follows the motion of the spool and can exert maxi- 
mum forces in accordance with flow and pressure 
conditions set up by valves. Details of the operation 
and control of the system are given in the box ac- 
companying Fig. 2. 

An interesting feature of the servo driven press 
is that ram forces during a work stroke are auto- 
matically adjusted to values that are just sufficient 
to overcome the resistance of the work. When the 
tooling first contacts the work, the ram may tend 
to be slowed. But the spool of the servo valve con- 
tinues to move downward in the ram. The result 
is that the servo porting will change by an amount 
necessary to increase the ram force and maintain 
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Fig. 1—High-speed hydraulic press is capable of operat- 
ing at cycle speeds up to 600 strokes per minute. 
Major units include an electrical control console (left) 
@ power unit (center background) and a four-column 
platen press (right). A servo valve built into the ram 
of the press provides control of ram speed, direction, 
and force. 


a selected speed. If the ram attempts to jump ahead 
as the work yields, the servo porting will become 
return porting and thus check the downward ram 
motion. 

To ensure that sufficient pressure is available 
to operate the ram at maximum capacity, if needed, 
a dual pressure supply is provided. A low pressure 
pump supplies fluid to move the ram during most 
of the cycle and to operate a hydraulic motor and 
controls. When about 80 per cent of a downstroke 
has been completed, high pressure fluid from a sec- 
ond pump is fed to the power cylinder by a cam- 
controlled valve. This high pressure is maintained 
for the remainder of the downstroke and about 
10 per cent of the succeeding upstroke. These per- 
centages may be changed by replacing the control 
cam with one having a different shape. 

Cycle speed and motion are controlled by a cluster 
of main cams on a camshaft driven by the hydraulic 
motor. As the camshaft revolves, a cam follower 
bearing on one of the main cams rises and falls. 
Through a linkage, the spool of the servo valve 
in the ram is lifted and lowered. 

Any of seven main cams in the cluster may be 
selected to provide a stroke length of 14, 1%, %, 1, 
114, 2, or 3 inches. With a given main cam posi- 
tioned beneath the cam follower, motion of the 
ram is harmonic. That is, ram speed increases to a 
maximum at mid-stroke and slows to zero at the 
ends of the strokes. 

Other ram motions can be provided with special 
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Fig. 2—Diagram illustrates arrangement of mechanical and hydraulic com- 
ponents used in the drive and control sections of the high-speed hydraulic 


press. 


Cutaway view shows internal configuration of power cylinder that 


contains combination servo valve and ram. 


main cams. For example, dwell periods can be pro- 
grammed at any point in a cycle. Thus, the ram 
can be held stationary at the top of its stroke while 
material is being fed. Also, cams with extremely short 
strokes can be used and the cycle speed increased. 
On simple blanking operations, '/-inch strokes at 
1200 spm are possible. 

Safety protection to tooling is inherent in the 
press. Assuming that the ram cannot complete a 
downstroke, the ram and servo valve spool will be 
held up. When the main cam rotates sufficiently 
to again contact the cam follower, the spool and 
ram will be raised if the lifting force is sufficient. 
Otherwise, a safety spring mechanism on the link- 
age will allow the cam follower ‘o rise without dam- 
aging machine components. 

Units comprising the system include a four-column 
platen press, a hydraulic power unit, and an elec- 
trical control console which may be located remotely. 
Mechanical controls mounted on the front of the 
press provide adjustment of three variables: Ram 
speed, stroke, and bottom position. The camshaft 
that controls the timing and drive for the press 
extends out both sides of the unit. This feature per- 
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mits adaptation of feed mechanisms to either or both 
sides of the press. The welded base of the unit has 
cutouts on all four vertical panels so that parts and 
scrap may be ejected in any direction. 

Electrical controls on the console include push- 
buttons for Pump Start and Stop, Cycle Start and 
Stop, Emergency Return, and Emergency Return 
Reset. A rotary switch selects various operating con- 
ditions such as Run, Inch, Inch Feed Only, and Off. 
Speed indicating devices and counters may also be 
mounted on the console. With a predetermining 
counter, the machine may be stopped automatically 
when a preset number of pieces has been produced. 
Other control methods include continuous or inter- 
mittent operation of the press by external limit 
switches or other devices. 

Reduction of cycle time and versatile ram setups 
are major features of the servo-driven press. Since 
press speed is an inverse function of the stroke, 
tooling should be designed for the shortest possible 
strokes. In this manner, the high-speed capabilities 
of the press can be exploited up to the point where 
feeder capabilities are exceeded or tool life is short- 
ened. 
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ower HYDRAULIC AND ELECTRICAL CONTROL ACTIONS = 


STEPS in the operation and control of the high speed hy- 
draulic press may be followed by reference to the simplified 
hydraulic and mechanical diagram of Fig. 2. 


Startup Condition. Initially, the spool of the servo valve 
in the ram is lifted to its highest point by low pressure 
applied to the blind end of emergency return cylinder B. 
This low pressure (1000 psi) is supplied to cylinder B by 
pump PFI through a check valve, an orifice, valve V4, and 
flow control valve V8. The rod end of cylinder B is con- 
nected to tank through V4 and a filter. 


With the spool of the servo valve in its uppermost posi- 
tion, ports A, B, and C of the servo valve are closed. Low 
pressure is applied through valve V1 to the area of the ram 
designated Annulus 2. The ram is also in its highest position. 


Begin Downstroke. To start the press, the solenoids for 
valves V3, V4, and V5 are energized causing the spools of 
the respective valves to shift. Shifting of the spool of V3 
admits low pressure to the pressure port of valve V2 con- 
trolling fluid motor MF. The tank port of V2 is connected 
to tank through the filter. 

Shifting of the spool of valve V4 opens a path so that 
low pressure fluid can flow through an orifice, then through 
V4, and act on the rod end of emergency return cylinder B. 
Simultaneously, a path is opened to connect the blind end 
of cylinder B to tank through valves and the filter. 

When the emergency return cylinder is reversed by V4, 
the spool of the servo valve is lowered until a cam roller 
on a linkage contacts the high point of a main cam. The 
amount of this motion is dependent upon the particular 
cam selected. Different cams are available for press strokes 
of 4, Y%, %, 1, 1%, 2, and 3 inches. These cams are 
in a cluster and are positioned under the cam follower by 
a selector mechanism that slides the cams along a camshaft. 

Shifting of the spool of valve V5 operates a control cylin- 
der on valve V2 causing the spool of this valve to shift. 
This admits low pressure from valve V3 to one port of mo- 
tor MF through flow control valve V7. It also connects 
the other port of motor MF to tank through the filter. Mo- 
tor MF then rotates the camshaft through a gear reducer. 


Rotation of the camshaft causes the cam follower to move 
up and down in accordance with the shape of the main cam 
that has been selected. This motion is reflected in up and 
down motion of the spool of the servo valve in the ram, 
since the valve spool and the cam follower are connected 
by a linkage. At this time, the downward force exerted on 
the linkage by the emergency return cylinder holds the cam 
follower against the main cam and eliminates backlash. 


As the main cam rotates on a down stroke, the spool of 
the servo valve moves downward opening ports A and B. 
Port C remains closed. The effect is to admit low pressure 
to the top of the ram and cause this member to stroke 


downward. The effective ram area is that of Annulus | 
minus Annulus 2. 

Complete Downstroke. Due to the harmonic motion char- 
acteristic of the main cam, the ram moves slowly at the 
beginning of a downstroke, picks up speed to a maximum 
at the middle of the downstroke, and then slows down again 
as it approaches the end of the downstroke. 

When the ram has completed 80 per cent of a selected 
downstroke, a cam on the cam shaft shifts the spool of 
valve V1, overcoming the force exerted by a control cylinder 
on the valve. The effect of this action is to block the 
flow of low pressure fluid to the power cylinder and admit 
high pressure fluid (3700 psi) to this cylinder. The higher 
pressure provides greater ram force during the working stroke. 

Return Ram. The ram begins its return motion when the 
cam follower is lifted by the main cam. The resulting 
upward motion of the spool of the servo valve closes ports 
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A and B and opens port C of the valve. Thus, a path 
is opened to exhaust the fluid acting on top of the ram. 
High pressure applied to the area designated Annulus 2 
causes rapid return motion of the ram. 

When about 10 per cent of the return stroke has been 
completed, the cam associated with valve V1 allows the 
cylinder control to shift the valve. This action cuts off the 
high pressure and applies low pressure to the power cylinder 
for the remainder of the ram return stroke. 

Special Provisions. Emergency return of the ram can be 
effected at any point in a cycle by operation of an Emergency 
Return pushbutton on a control console associated with the 
press. This action de-energizes the solenoid of valve V4 
causing emergency return cylinder B to lift the spool of the 
servo valve to its highest position. The ram automatically 
follows the spool because of the valve port configurations 
that result from lifting of the spool. 

Operation of the Emergency Reverse pushbutton also de- 
energizes the solenoid of valve V3, stopping the flow of fluid 
to valve V2 and motor MF. Thus, the camshaft stops im- 
mediately. The effect is to interrupt the feed at the same 
time that the ram returns. These safety features are useful 
in the event of jammed tooling or feeding devices. 

Another function of valve V3 is to permit inching the 
tooling and feed to any position for setup or other purposes. 
With the ram held in its uppermost position by V4, the 
feed alone can be inched by V3 with the tooling wide open. 

The solenoid of valve V6 is energized periodically by a 
timer. When the spool of this valve shifts, low pressure 
fluid is allowed to flow through an orifice to a series of 
lubrication valves. Each lubrication valve then passes a 
measured quantity of hydraulic oil to a lubrication point 
on the machine. 

Flow control valve V7 which controls the speed of motor 
MF (and thus the number of cycles per minute) is inter- 
locked with the stroke selector mechanism. When a main 
cam for a particular stroke is positioned under the cam 
follower, the maximum speed setting of the flow control 
valve is automatically limited to provide a safe maximum 
motor speed for that cam. 

The cam cluster designed to permit changing strokes 
is made so that the shut-height, or bottom ram_ position, 
is identical for all strokes. A stroke positioner at the end 
of the linkage connecting the cam follower and the servo 
valve spool permits fine adjustment of the bottom ram posi- 
tion. By means of a worm and screw arrangement, the 
pivot point for the linkage can be raised and lowered through 
a range providing a total adjustment of 0.500 inch in the 
ram bottom position. 

A mechanical arrangement associated with valve V2 en- 
sures that the press will stop with the ram in its top stroke 
position when a Cycle Stop pushbutton is depressed. The 
device includes a cam driven by the camshaft that prevents 
shifting of the spool of valve V2 in a direction to stop the 
motor unless the ram is in its highest stroke position. 

To keep pump volume and horsepower requirements to a 
minimum, accumulators ACC] and ACC2 have been pro- 
vided for the low and high pressure circuits. The function 
of the accumulators is to store pumped oil when the system 
demand is less than the available supply, and to supply 
oil when demands are greater than pump capacities. 

Since the speed of the ram varies during a press cycle, 
the accumulator in the power cylinder circuit at a given 
time stores oil in low-speed periods and returns the oil to 
the circuit during high-speed ram movement periods. When 
the low pressure circuit is supplying the power cylinder, 
accumulator ACC2 is charged to the high-pressure setting 
of the relief valve for PF2. With high pressure applied to 
the power cylinder, excess volume provided by low pressure 
pump PF1 is stored in ACC1. 
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Fig. 1—Electric brake (a) and electric clutch (b) are typical units used in a variety of 


applications for controlling tension in webs fed from unwind reels. 
characteristic curves, (c), apply to both brakes and clutches. 


Torque-speed 


The amount of torque 


that either unit can develop depends upon both the magnet current and the speed 
difference between the friction surfaces. Zero speed difference exists when a brake 
load is completely stopped or when a clutch output shaft is up to input shaft speed. 
Control is effected by regulating the magnet current to produce a required torque 


at a given speed. 


CONTROLLING UNWIND REELS 


WITH ELECTRIC BRAKES AND CLUTCHES 


By HAROLD A. OLSON, Worner Electric Brake & Clutch Co., Beloit, Wis. 


THERE ARE three common methods of con- 

trolling tension in coil stock being fed from 

unwind reels to machines such as punch press- 
es, slitters, and tube welders. These methods are: 
1. Use of a variable speed drive for the unwind 
reel. 2, Use of an electric brake to provide controlled 
drag and stopping forces for the reel. 3. Use of a 
constant speed motor-electric clutch arrangement to 
drive the reel and an electric brake to apply drag 
or stopping forces when the clutch is disengaged. 

In its line of unwind reels with coil capacities 
from 100 to 40,000 pounds, F. J. Littell Machine 
Co. uses all three methods. For example, variable 
speed drives are used on reels designed for high 
speeds, for feeding of coils weighing over 10,000 
pounds, or where precise tolerances on payoff speed 
and web tension must be maintained. 

For a large number of applications, however, the 
company has found that unwind reels equipped with 
electric brakes, or electric clutches and brakes, are 
entirely satisfactory. A reel equipped with a brake 
can be used where coil stock is drawn from the reel 
by another machine. Where the unwind reel is to 
be driven, a motor-clutch arrangement can be used 
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and retarding force can be supplied by a brake. 

The components used are electromagnetically ac- 
tuated, friction-disc type units manufactured by 
Warner Electric Brake & Clutch Co. A typical brake 
is illustrated in Fig. la and a clutch is shown in 
Fig. 1b. Torque-speed characteristics for either a brake 
or a clutch are indicated by the curves of Fig. lec. 


> Brake Control 


When a web is drawn at a uniform rate from a 
braked unwind reel, the web tension in pounds is a 
function of the ratio of drag torque in pound-feet 
to the outside radius of the coil in feet. As material 
is fed from the coil, the coil radius decreases and 
the spindle speed increases. To maintain constant 
web tension, therefore, a brake should provide pro- 
portionally less drag with decreasing coil radius and 
increasing spindle speed. This torque-speed char- 
acteristic is approximated in the curves of Fig. lc 
where, for a given magnet current, torque is reduced 
as the speed difference increases. In many instances, 
one value of magnet current will hold web tension 
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within allowable limits for an entire coil. An un- 
wind reel controlled by an electric brake is shown 
in Fig, 2. 

In a typical brake control circuit, Fig. 3a, a Drag 
rheostat may be adjusted to provide different amounts 
of de current flow in the brake magnet. Thus, the 
brake torque, or drag, may be adjusted to suit the 
operating conditions. For example, a relatively low 
dc current may be selected where dead soft stock 
is handled, and a relatively high de current may 
be used to provide more drag on springy materials 
that tend to uncoil easily. 

The brake control circuit may be interlocked with 
other units in the line so that maximum magnet cur- 
rent and brake torque will be applied automatically 
when the line is stopped. This is accomplished when 
a Stop switch, Fig. 3a, is operated to short-circuit 
the rheostat and permit maximum current flow in 
the magnet. The Stop switch can also be operated 
manually, or it can be actuated by a dancer arm 
riding on the loop formed in the web between the 
unwind reel and the other units. With the latter 
arrangement, full braking effort can be applied to 
the reel whenever the amount of stock payoff causes 
excess slack in the loop. 

If a value of shutdown brake torque less than 
maximum is desired, a Brake rheostat may be added 
to the circuit as in Fig. 3b. With this circuit, max- 
imum operating drag is limited to the amount of 
braking effort selected on the Brake rheostat for 
stopping the reel. 


Fig. 2—An electric brake is used on an unwind reel 
(left foreground) which is part of a press line at Gen- 
eral Machine Works. In operation of the line, stock 
is pulled from the 2500-pound capacity reel by a 
straightener. From the straightener, the material is fed 
to the press. Function of the brake is to prevent over- 
running or premature unwinding of the coil on the un- 
wind reel. Brake drag is adjustable by means of a 
rheostat on the reel pedestal. 
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Fig. 3—Control circuit for an electric drag 
brake operates from 110v ac power line. 
Rheostat setting determines tension or drag, 
and Stop switch produces maximum braking 
action for shutdown, (a). Alternate control 
circuit, (b), uses an additional rheostat to limit 
maximum operating and shutdown torque. 


> Clutch and Brake Control 


Motor-driven unwind reels, Fig. 4, use both a 
clutch and a brake, The function of the clutch is 
to permit continuous operation of the drive motor 
and thus relieve the motor and its starter of the 
strain of frequent starting and stopping. The clutch 
is engaged only when stock is required by the proc- 
ess. The brake is energized to apply drag whenever 
the clutch is disengaged. 

An automatic control circuit for a motor-driven 
unwind reel is shown in Fig. 5. In the circuit, a 
Loop switch alternately energizes the clutch and 
brake to keep pace with stock demand. The clutch 
and brake have separate rheostats so that their op- 
erating characteristics can be adjusted individually. 
Thus, the clutch can be set to deliver a relatively 
high torque required to accelerate a loaded spindle, 
and the brake can be set to provide a lower torque 
needed for dragging. 

The Loop switch can be actuated by a dancer 
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Fig. 4—Motor-driven unwind 
reels in these parallel proc- 
essing lines can feed steel 
coils weighing up to 10,000 
pounds. For each reel, the 
motor runs continuously. A 
clutch is engaged to drive 
the reel when a loop control 
switch calls for more stock. 
When the clutch is disen- 
gaged, a brake is automat- 
ically energized to apply 
drag. 


arm riding on the loop or by a paddle that senses 
the presence of a free, outer coil turn at the base of 
the unwind reel. Photoelectric sensing devices may 
be substituted for a mechanical switch. All three 
control means operate on the same principle, name- 
ly, to disengage the clutch and apply the brake 
whenever the loop sags because too much stock has 
been fed and to reverse the procedure when the 
loop tightens, signifying a need for more stock to be 
fed. 

Rectifier bridge In addition to control of demand feeding, a loop 
control system can be used to regulate tension in a 
web. By careful adjustment of the points at which 
clutch On and Off actions are initiated by the Loop 
switch, it is possible to maintain web tension with- 
in plus or minus 5 per cent in continuous operations. 

At one time, Littell motor-driven unwind reels 
were operated without clutches. Instead, the drive 
motors were started and stopped to keep pace with 

Clutch magnet Clutch rheostat stock demands. However, this led to overheated mo- 
tors when more than 10 to 12 starts per minute were 
required with open type motors. For enclosed motors, 
even fewer starts were possible due to overheating. 
With clutch-controlled operation, loaded spindles 
Capacitor can be accelerated’as many as 50 times per minute 
without overtaxing the drive. At the same time, a 
smaller motor can be used for a given reel. With 
the motor always up to speed, its pull-out torque 
(which is significantly higher than its starting 
torque) is available to accelerate the load whenever 
] the clutch is engaged. 


Loop switch 


Brake magnet 


Fig. 5—In the control circuit for a motor-driven unwind 
reel, a loop switch alternately energizes an electric 
clutch or a brake to feed or retard coil stock being 
fed from the reel. The loop switch is actuated by the 

Stop switch web between the unwind reel and a subsequent proc- 
essing machine. 
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TESTING AND SORTING 
RESISTOR BLANKS 


Testing and sorting operations for discrete parts are fertile 
fields for the application of automatic techniques. The auto- 
matic machine described by the authors uses a unique pneu- 
matic feeding technique to orient and store carbon resistor 
blanks for subsequent resistance testing and sorting. 


By RAYMOND W. BROWN and WILLIAM F. STEPHEN 


Senior Engineer 


Development Engineer 


Hawthorne Works 
Western Electric Co. Inc. 


VARIOUS products have been sorted auto- 

matically at the Hawthorne Works, Western 

Electric Co. Inc., for over a quarter of a cen- 
tury. Devising ways and means to do this faster, 
more economically, and at a continued high degree 
of reliability poses a constant challenge to the prod- 
uct engineer. Among the more recent automatic 
sorting devices developed is a high speed sorting 
machine for carbon resistor blanks which uses a 
pneumatic feed system. This machine, which sorts 
three blanks per second, was developed as part of 
a program for providing production facilities to man- 
ufacture and inspect deposited carbon resistors as 
a result of an increase in requirements. 


Based on an article published in The Western Electric Engineer, 
Vol. 5, No. 1, January 1961. 


Fig. 1—Plan view of the pneu- 
matic feed system for the car- 
bon resistor sorting machine 
is shown. A vibratory feeder 
orients and feeds the cylindri- 
cal blanks across the isola- 
tion gap and into the length 
gage. A pressure differen- 
tial, created by the air in- 
jection ports, draws the 
blanks into the accelerator 
unit. The blanks are then 
blown into the storage tube 
from which they are fed into 
the indexing resistance test 
wheel. The photoelectric unit 
stops the machine if the stor- 
age tube is not full. 
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There were numerous ways to approach the prob- 
lem of providing appropriate facilities, two of which 
were either the complete tandemization of the prod- 
uct line or the use of individual high speed units. 
The latter alternative was chosen as being economi- 
cally suited for the operation. 


> The Process 


Our process of making deposited carbon resistors, 
which is similar to others throughout industry, starts 
with the coating of cylindrical ceramic rods with 
pyrolytic carbon. The thickness of the carbon coat- 
ing varies with the resistance desired. Heavily coated 
parts provide resistors that go below one ohm per 


indeting oclehanee 
Transparent 


air gap 


Cea 


wheel 
tube 
Exhaust 
port 





Fig. 2—Elevation view of the machine shows 
the indexing wheel, test position, and sort- 
ing mechanism. As the blanks are rotated 
by the wheel, they are contacted by wiper 
terminals in the test position. In about one- 
sixth of a second, a dc Wheatstone bridge 
network with relay switching determines the 
resistance category for the blank under test. 
This information is entered into a relay 
memory circuit until the blank has indexed 
to the eject position. At this time, an air 
blast blows the blank into an accelerator 
unit which propels the blank through the 
deflectors until it contacts one that has been 
raised by the memory circuit. 


square, whereas lightly coated parts range up to 
approximately 6000 ohms per square.* 

After coating, the ends of the carbon-coated rods 
are covered with bands of silver paint, and in this 
state the rods are referred to as blanks. Since re- 
sistors are coated in batches of several thousand, 
the relatively broad spread of resistance values in 
a batch requires the sorting of the blanks into groups 
of resistance values. These groups are established on 
a five per cent increment basis from a fixed starting 
value. After sorting, metallic caps and leads are 
attached. To get high values of resistance, a spiral 
cut or helix is made through the carbon. By this 
means resistance values up to several megohms can 
be obtained. 


It has been the practice to adjust helixed or un- 
helixed resistors by rubbing off some of the carbon 
while the part is being tested. This rubbing-off proc- 
ess raises the resistance to the required value. How- 
ever, with precision sorting into five per cent cells 
and some sorting into one per cent cells, much of 
this adjusting procedure can be eliminated. 

Up to the present time, most of the resistors have 
been sorted by hand, a special ohmmeter being used 
to determine the proper cell. The hand sorting had 
been at the rate of about 1200 blanks per hour. 
The goal for automatic sorting was arbitrarily set 
at 10,000 blanks per hour. 


Originally it was felt that a commercial machine 
might be adapted for the operation. However, sub- 
sequent investigation disclosed that, although many 
commercial machines would automatically sort the 
blanks, the hourly rate was not commensurate with 
what the engineers felt could be attained through 
proper design. 


> Pneumatic Feeding System 


Preliminary studies indicated that simplicity and 
ease of operation were the prime requirements for 
the mechanical design of a sorter. The feed, test, 
and sort functions of the machine were divided 


*‘Ohms per square’’ is the resistance of a square film when meas- 
ured between two opposite edges. The size of the square is immate- 
rial. This method of specifying film thickness in terms of resistance 
is common in the film resistor industry. 
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into separate stations, Information gained at the 
test station was to be stored in a memory device 
until the blank was transferred to the sorting station. 

The initial problem concerned feeding the blanks 
to the test station. Consideration had to be given to 
a loading station which would hold the blanks prior 
to entry into a transfer device. Because of the size 
of the blanks and the large quantities required per 
hour, a vibratory feeder was chosen due to its ca- 
pacity to feed the blanks at a rapid rate as well as 
properly orienting the blanks for entry into the 
feed section. 


In considering the proper design to be used in 
feeding the blanks, it was recognized that mechanical 
feeding devices do not inherently lend themselves to 
high transfer speeds, and the heart of the sorting 
device would be the feed section. The cylindrical 
configuration of the blank as well as its relatively 
low weight suggested that a pneumatic system would 
afford the necessary transfer speeds. The system 
which finally evolved is shown in Fig. 1. 


As the blanks proceed from the vibratory feeder 
across an isolation gap, they are received by a tapered 
bushing insert prior to entering the air gage. The 
isolation gap has a dual function. The space elimi- 
nates any possibility of transmitting the vibrations 
from the feeder to the rest of the system and also 
permits chips and miscellaneous debris to fall out, 
thereby preventing contamination to the system. The 
tapered bushing accommodates blanks which have 
a tendency to “wobble” as a result of their move- 
ment in the vibratory feeder. Approximately 1/, inch 
of the exit end of the bushing is straight, being 
0.011 inch larger than the nominal diameter of the 
blanks. This enables a blank to enter an air gage 
in a relatively horizontal position as it feeds out. 
The adjustable air gap for gaging the length of 
the blanks is nothing more than an air space which 
will allow broken or occasional undersize blanks 
to fall out. Proper disposition of the various codes 
of the blanks precludes the possibility of oversize 
blanks being mixed prior to the sort operation. 

After passing over the length gage, the blanks 
are drawn into a storage tube by the venturi effect 
created by an accelerator unit. A pressure differential 
is caused by two air injection ports, positioned at 
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an angle to the desired direction of parts flow, 
in the accelerator unit. Regulators vary the injec- 
tion pressure depending on the code of the blank be- 
ing sorted. Pressures used vary from as low as 3 psi 
on the smaller blanks to 12 psi for the larger codes. 
Filters were also installed in the air line to prevent 
any contaminants from entering the air system and 
possibly altering the resistance values of the blanks. 


Regulation of the exhaust ports controls back 
pressure (which aids in gaging the blanks for length), 
provides a full storage tube, and insures smooth 
flow. The slotted bushings which constitute the ex- 
haust ports are changed when the air pressure in 
the accelerator unit is varied for different blank sizes. 
A photoelectric cell acts as a safety device to prevent 
any misfeeds at an index wheel. This unit stops 
the wheel if the storage tube is not full. The blanks 
are advanced into the index wheel by the pushing 
action of the other blanks. 


RESISTANCE TESTING 


RESISTOR blanks are automatically tested by means 
of a dc Wheatstone bridge network as shown above. 
Specially calibrated resistors are connected in series 
with one of the ratio arms of the bridge. Each re- 
sistor is normally shorted by the contacts of a high- 
speed mercury reed relay. These reed relays are op- 
erated by fast wire spring relays in a chain circuit. 
As each mercury relay operates, it adds five per cent 
incrementally to the resistance of its associated ratio 
arm. This chain operation, with thé five increments 
of resistance, can be accomplished in less than one- 
tenth of a second. The second arm of the bridge 
contains the resistor under test. The third arm con- 
tains a resistance standard which is set to the lowest 
value of the particular group of sorting cells being 
used. The resistance standard is a five-decade resist- 
ance box adjustable in 0.1 ohm steps to 10,000 ohms. 

The detector corners of the bridge are connected 
to a high-gain 400-cycle chopper-type dc amplifier. 
A diode circuit in the input to the amplifier limits 
the negative unbalance signal to a value within the 
capabilities of the amplifier. 

As the mercury relays operate and the bridge goes 
through balance, the bridge output is in the form of 
voltage steps, right Chart. When all steps are 
negative, the resistor is above the sorting range. When 
all the steps are positive, the resistor is below the 
sorting range. When the resistor is within the sorting 
range, one of the five steps crosses the zero line (goes 
from negative to positive). This positive signal after 
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The index unit is a nonconducting methyl meth- 
acrylate plastic disc with a series of equidistant holes 
and a front and rear guide. The rear guide of the 
wheel is furnished by the housing of a Geneva 
drive unit while the front guide is of plastic. A 
set of spring-loaded wiper terminals is located on each 
side of the index wheel just one step ahead of the 
discharge position. Thus, the blanks are fed into 
the index wheel at the top, carried around to the 
bottom, and tested. The test information is then 
stored in a memory device which activates deflector 
units after the blanks are discharged. 


> Sorting System 


The distribution of resistors into cells is accom- 
plished by means of a series of deflector units shown 
in Fig. 2. Since the distribution is done along a 
horizontal path, controlled impetus is afforded the 
blank so that the timing of the sorting arrangement 
remains constant. The blank impetus is provided 


amplification is connected to the grid of a thyratron. 
The firing of the thyratron drops the operating volt- 
age of the chain of relays from 48 volts to about 10 
volts in a few microseconds, thereby preventing further 
operation of the chain. The relay in the plate circuit 
of the thyratron closes a circuit through the operated 
contacts of the relay chain to operate one of two 
memory circuits. 

The purpose of each memory circuit is to store the 
test information until the resistor is indexed to the 
eject position. Each memory circuit consists of five 
plug-in relays and an associated timing cam. 

The actual time that the resistor is stationary in 
the testing position is about one-sixth of a second. 
During this time, the bridge circuit is closed by the 
cam-operated switch, resistance checks made, memory 
circuit energized, and the bridge circuit opened. 

Reset-type counters are provided for each cell as well 
as one for the Over and Under resistors. By means of 
these counters, the resistance distribution of any lot 
of resistors can be quickly and accurately determined. 
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by an accelerator unit similar to that used in the 
feed section of the machine. A continuous air stream, 
located at the back side of the eject position, starts 
the blank out of the index wheel and into the ac- 
celeration unit which then moves the blank at the 
desired speed through a deflector assembly into the 
proper bin. The deflector units are made of tungsten 
carbide to resist the abrading effect of the resistors 
as they are diverted from the horizontal path into 
their proper bins. To reduce damage to the blanks 
in the bins, each bin incorporates a baffle box con- 
structed with Teflon inserts. 

Proper timing of all electrical circuits and the 
deflector units is maintained by a set of cams driven 
by a Geneva unit. The electrical circuit would 
have to be fast enough so that the entire sorting 
operation would be completed in 1/3 second. Based 
on this premise, this would allow approximately 1/6 
second for the electrical tests. 


> Testing System 


Various methods were considered for the test. A 
resistance-capacitance time constant method, while 
very effective in the high ranges of 1000 ohms and 
up, is not too reliable over the total range and 
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Fig. 3—One of the two sorting machines that have been 
built is shown. Output of each machine at 100 per 
cent efficiency is approximately 10,800 resistors per 
hour. Inset shows a top view of the pneumatic feed- 
ing system. 


was dropped from further consideration. A mercury 
jet switch in a bridge circuit and an ac bridge using 
a variable air-capacitor method were considered be- 
cause of their high speed and low contact resistance. 
But since the blanks were to be diverted into only 
five cells, the high speed was not essential. Because 
of the high accuracy afforded by the system, a dc 
Wheatstone bridge with relay switching was finally 
decided upon as the best electrical test for the given 
situation. An explanation of the testing system is 
outlined in the box entitled “Resistance Testing.” 

The existing test circuit and sorting system could 
test and advance the blanks at double the present 
rate. The factors which limit the speed of this sort 
operation are the physical characteristics of the 
blank and the number of cells used in sorting. In 
sorting, the blanks could easily be chipped or cracked 
if the curved surfaces of the deflector were too sharp. 
The present 3-inch radius on the deflector unit had 
to be proved satisfactory in avoiding damage to the 
blank. The six cells into which the blanks are sorted 
is the other deterrent factor. Before a succeeding 
blank can be advanced through the deflectors, the 
preceding blank has to clear the deflector units. 
Accordingly, the sort interval in this application is 
the time required for a blank to travel to the farthest 
deflector. For example, the maximum time required 
for a three-cell separation is one-half the time re- 
quired for a six-cell sort operation. 

Two sorting machines, Fig. 3, have been in shop 
use for some time, and each has been sorting at 
the rate of about 10,800 resistors per hour. The 
discrimination between cells is of the order of plus 
or minus 0.2 per cent or better. A set of standard 
sorting values has been set up in five per cent steps 
so that a bank of resistors is available either for im- 
mediate use, for adjusting to a closer tolerance, or 
for helixing to a higher value. The new sorting 
machine is also capable of taking a five per cent 
cell and sorting it into 5 one per cent cells. 

With the advent of high production miniaturiza- 
tion, pneumatic feeding can in many instances pro- 
vide the reliability and the speeds necessary to eco- 
nomically transfer minute parts to operating posi- 
tions. Pneumatics, however, are not a cure-all for 
all situations. Fragility, weight, configuration, and 
size of the part to be transferred should be con- 
sidered before suitability of the system is established. 


In many instances a reader may desire to have extra copies of feature articles for further study, 


for specialized circulation within his plant, or for a reference library. 


As a regular service to 


readers, we will be happy to send copies of desired articles as long as the supply lasts. To obtain 
extra copies, just fill out one of the special business reply cards included in this issue. 
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ELECTROSTATIC 
PAINTING SYSTEM 
ADAPTS TO PART SIZES 


RECENTLY modernized refrigerator painting 

line exemplifies the trend towards production 

equipment that is both automatic and versatile. 
Kelvinator, a division of American Motors, produces 
four basic models of refrigerators, with the largest 
size differing from the smallest by as much as 2 feet 
in one dimension. As a production improvement the 
company has installed a Ransburg Electro-Coating 
Corp. automatic electrostatic painting system that 
can accommodate itself to mixed sizes of refrigerator 
cabinets and doors interspersed along a conveyor 
line, 

Following fabrication and a six-stage cleaning 
process (clean, hot rinse, cold rinse, Bonderite, cold 
rinse, and de-ionized rinse), work is transferred 
from an overhead conveyor to a 1260-foot floor 
conveyor leading into a pressurized painting room. 
Operating at speeds from 12 to 24 fpm, the con- 
veyor handles mixed sizes .of cabinet shells (to be 
painted on four surfaces) and doors (to be painted 
only on one surface). Doors are mounted two to a 
fixture for conveying through the system. 

Essentially, four electrostatic painting stations are 
located within the painting room. At the first sta- 
tion, the sides of cabinets and the surface of doors 


receive an initial coat of paint from four reciprocat- 
ing electrostatic units, two on each side of the con- 
veyor line. Each reciprocating unit includes three 
atomizing “bells” mounted one above the other in 
a vertical arrangement. The atomizing bells, rotating 
at 900 rpm, move up and down in short strokes 
to apply a uniform 1.8 to 1.9 mils coating on parts. 

As different-sized parts are moved in front of 
the painting units at a station, limit-switches are ac- 
tuated to position the bells at the proper painting 
distance from the work, The spray of paint is ac- 
tivated by separate photoelectric systems located 
ahead of each of the four painting stations. 

Following painting at the first station, refrigerator 
doors by-pass the second and third stations, proceed- 
ing to the fourth station for a final coat. A me- 
chanical arrangement indexes refrigerator cabinet 
shells between the first and second station so as to 
present the rear cabinet surfaces to a single, three- 
bell reciprocating paint unit located along the con- 
veyor line. Simultaneously with the painting of the 
back of the cabinets at this second station, a sta- 
tionary three-bell unit mounted overhead applies 
the first coating to the cabinet tops. 

After a short flash-off, cabinets pass through the 
third station where cabinet tops receive a second 
coating, again from a stationary overhead unit. Be- 
tween the third and fourth stations, cabinets are in- 
dexed back into their original orientation. At the 
fourth station the sides receive a second coating from 
an arrangement of reciprocating painting units iden- 
tical to that at the first station. 

Automatic painting is augmented, where necessary, 
by additional manually operated spray units both 
before and after entering the enclosed painting area. 
Finished painted cabinets and doors move into a 
gas-fired, overhead oven and bake out at 305F for 
30 minutes. After baking, the parts are transferred to 
an overhead storage conveyor that serves the assem- 
bly operation. 
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Diagram illustrates arrangement of electrostatic painting units that can handle mixed 


sizes of refrigerator cabinet shells and doors. 


Limit-switches control position of atomiz- 


ing bells relative to surface of the various parts to be painted. Photoelectric switches 
activate painting cycle for each station. 
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Loading Cement Barges } 


BARGE dock of Green Bag Cement Co. transfers cement from storage 
silos to barges at a rate of 600 barrels per hour. Vital link in the 
pressurized handling system is the flexible hose in foreground which 
is used because the barges sink lower in the water as they are 
loaded. B. F. Goodrich Industrial Products Co. supplied the special 
rubber hose that handles the limestone, granulated slag, and silica 
sand down to the barges under 30 psi pressure and at temperatures 


up to 200 F. 


« Marking Cartons 


AUTOMATIC printer at Brooklyn Refinery of Mobil Oil Co. marks 
850 sealed cartons per hour as they move on a conveyor from pack- 
aging machinery. Friction between a moving carton and the printer's 
marking head starts the marking cycle. Industrial Marking Equip- 
ment Co. Inc. supplied the printer. 


¢ Milling Intricate Patterns 


NUMERICAL control of a dual cutter Kearney and 
Trecker mill produces intricate waffle patterns in 
sheet magnesium skins for Bomarc missiles. This 
operation had previously been performed by chem- 
ical milling, but Boeing Airplane Co. developed pro- 
cedures for machining the parts on the magnetic 
tape controlled skin mill at a saving of $283 per 
missile. 
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Descaling » 
Steel Strip 


LARGEST blast descaling machine in 
the world can simultaneously process 
both sides of continuous steel strip 
24 to 50 inches wide at rate of 120 
tons per hour. Twelve blast wheels 
hurl 660 tons of abrasive per hour 
to prepare hot-rolied carbon and 
silicon strip for cold rolling. Groups 
of four blast wheels are mounted in 
separate cabinets with two elevators, 
two air-wash seporators, and oa stor- 
age bin. Replenishment of the abra- 
sive supply in each bin is controlled 
automatically by a bin level sensing 
system Blast wheels are adjustable 
for optimum coverage of various 
strip widths and may be removed 
for maintenance without stopping the 
machine or having a man enter a 
cabinet. Pangborn Corp. designed 
and built the installation for Empire- 
Reeves Steel Corp 


Remote 
Controlled 
Train 

i 
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DIESEL locomotive and the dump body cars it pulls are controlled from a remote control tower at the gravel 
processing plant of the Quebec, North Shore & Labrador Railway. The cars are loaded with raw gravel 
by a power shovel whose operator is in radio communication with the control tower to direct spotting of 
cars for loading. A man in the control tower controls the equipment to process*the gravel and the move- 
ments of the train to carry the raw gravel about a mile from the loading point to the feed hopper of the 
gravel plant. Signals transmitted from a line strung on poles along the track control train movement and 
automatic dumping of the cars. General Railway Signal Co. supplied the remote control system. 





Fig. 1—General view of one 
of the two label printing sys- 
tems is shown. In the fore- 
ground is the three-section 
label printer which is capa- 
ble of preparing over 130,- 
000 labels per hour. Further 
down the aisle on the left 
can be seen the tape reader 
and buffer unit for the print- 
er. At the extreme end of 
the aisle is an IBM computer 
which maintains subscriber 
data. 


In addition to maintaining up-to-date 
subscriber files by means of a computer 
system, a large magazine publisher is em- 
ploying the magnetic tape outputs of the 
computer to feed data into two electronic 
printing systems capable of producing 
over 260,000 address labels per hour. 


HIGH-SPEED PRINTING OF 


MAGAZINE ADDRESS LABELS 


MAGAZINE publishers and other organiza- 
tions with volume mailing problems are con- 
stantly searching for more efficient methods 
of maintaining the integrity of their mailing lists 
and transferring address information to the products 
being mailed. For example, Time Inc., publisher of 
Time, Life, Fortune, and Sports Illustrated, requires 
as many as 200,000 changes daily in order to keep 
its master files of subscriber data up to date. It 
also must print more than 10 million address labels 
per week for the distribution of its magazines. 
Subscriber data are maintained in an updated con- 
dition by means of an International Business Ma- 
chines Corp. computer. Output from the computer 
is in the form of digitally coded data on magnetic 
tape. Each reel of tape holds from 70,000 to 90,000 
different blocks of subscriber data. In order to use 
this efficiently generated subscriber data, A. B. Dick 
Co, developed a high-speed electronic printing sys- 
tem capable of translating the digitally coded infor- 
mation on the magnetic tapes to alphanumeric print- 
ing signals and then printing magazine labels at a 
rate in excess of 130,000 per hour. Two such sys- 
tems have been installed in the Chicago offices of 
Time Inc. to handle the printing of more than 260,000 
labels per hour, Fig. 1. 
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Each electronic printing system consists of two 
units. One is a tape reader ard buffer unit which 
reads the magnetic tape record, edits the data to 
eliminate non-print subscriber records, stores the 
selected data, and provides a continuous flow of in- 
formation to the printer. The second unit, a label 
printer, converts the digital codes from the buffer 
unit into printing signals and produces the magazine 


labels. 


> Converting Tape Data 


The tape reader and buffer unit, Fig. 2, is provided 
with two tape reading positions so that an operator 
may load a tape reel while another tape reel is run- 
ning. The unit automatically switches to the tape 
in the stand-by position when the running reel is 
at the end of its recorded data. Logic and control 
circuits in the unit reject dead records and non-print- 
ing portions of live file records. Printable data are 
edited, and properly coded signals are delivered to 
the printer in the line-to-line sequence desired on 
the finished labels. A 144-character circulating buf- 
fer permits repetitive printing of the city-zone-state 
line. This feature eliminates repeating this line of 


AuToMaTION—October 1961 





information for each subscriber on a file tape and 
conserves computer time and tape. Sufficient buffer 
storage capacity is provided for live records so that 
84 dead records can be rejected sequentially without 
producing a blank label. 

The label printer unit consists of three sections, 
namely, paper supply, printing, and take-up. In 
the paper supply section, Fig. 3, a turret assembly 
supports two rolls of Videograph paper, each roll 
being 1834, inches in diameter and 23/, inches wide, 
While one roll of paper is being fed through a splicer, 
a cut-over accumulator, and into the printing section, 
the second or stand-by roll can be loaded onto the 
turret spindle and threaded into the splicer. When 
the running roll is depleted, the stand-by roll is au- 
tomatically spliced to the active web, and the turret 
rotates slowly to bring the stand-by roll into the feed 
position. During the splicing operation, the paper 
web is stopped momentarily, but the supply of paper 
in the cut-over accumulator continues to feed the 
printing section without interruption. Each roll of 
specially treated paper supplies about 85,000 address 
labels and feeds the printer for about 40 minutes. 


> Printing and Fusing 


The printing section of the unit, Fig. 4, accomplish- 
es three processes, namely, imaging, developing, and 
fusing. In operation, a character generator converts 
digital input signals from the tape reader and buffer 
unit into alphanumeric television type signals which 
operate an electrostatic printing tube. As many as 
64 different character symbols may be generated at 
rates in excess of 20,000 symbols per second. The 
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Fig. 2—Each label printing unit is fed subscriber data 
from a tape reader and buffer unit equipped with two 
tape reading positions. The operator is shown loading 
a reel of magnetic tape from the computer into one 
position of the tape reader. Each reel of tape con- 
tains data for 70,000 to 90,000 subscribers. The reader 
and buffer unit reads the tape, edits out non-printed 
information, and transmits the edited information to 
the character generator of the label printer. 
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Fig. 3—Paper supply section of the printer holds a roll 
of paper being printed and a stand-by roll. When 
the running roll nears its end, an automatic splicer at 
the top of the unit splices on the stand-by roll. The 
accumulator at the right continues to feed paper at a 
constant rate to the printer during the momentary stop 
necessary for splicing. 


cathode ray type printing tube has a wire matrix 
constructed in its viewing end. In response to input 
signals, a modulated electron beam sweeps across 
this matrix and electrically charges selected wires 
in the patterns of the characters being formed. 

The specially treated paper web is passed in front 
of the wire matrix in the printing tube at a speed of 
36.5 inches per second. Electrostatic charge patterns 
in the shape of latent character images are trans- 
ferred to the web at a rate of over 6000 characters 
per second. The web then enters a developing unit 
in which rotating magnetic drums brush a thermo- 
plastic, resinous toner powder over the surface of 
the electrostatically charged paper. At this point 
the image becomes visible since the black toner 
particles adhere to the charged character images on 
the web. 

The web next enters an infrared fusing unit where 
the character images are permanently fused to the pa- 
per. The fuser generates sufficient heat upon the pa- 
per surface to melt the toner. The temperature of this 
unit is controlled by a variable transformer con- 
nected to a heat sensor which measures reflected 
heat from the moving web. In the event of a shut- 
down for any reason, the paper web is automatically 
lowered from the fuser to prevent burning. 


> Take-Up Unit 


The third section of the printer is the take-up unit, 
Fig. 5. As the paper web leaves the printing section, 
it enters a drive mechanism which is coupled with 
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Fig. 4—This view shows the printing section of the unit. 
At the lower left is the control panel for the character 
generator which converts digital signals into alpha- 
numeric symbols. Immediately above the control panel 
is the electrostatic printing tube which transfers charged 
character patterns to the moving paper web at a rate 
over 6000 characters per second. At the lower right 
is the developing unit where toner powder is brushed 
over the latent image. The web then moves under 
the infrared fuser at the upper right to permanently 
fuse the printing onto the paper. 


Fig. 5—The paper web from the printing section enters 
the take-up section of the unit at the upper left. After 
being hole punched, the web passes through an accu- 
mulator and then onto the 7 o'clock spindle of the 
6-position take-up turret. Capacity of each spindle 
is 18,000 labels. When an end-of-roll signal is re- 
ceived, a high-speed knife is activated at the 9 o'clock 
position, the web is cut, and the leading edge of the 
cut web is forced against the vacuum operated empty 
reel to start a new roll. The turret then indexes the 
new roll into the 7 o’clock running position. 
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a rotary sprocket punch. Control hole punching 
of the web and synchronizing of input signals which 
feed the label information to the printer is also ac- 
complished at this station. The web then passes 
through an accumulator which maintains constant 
web tension during the take-up operation. 

Rewinding of the web is accomplished on a turret 
assembly which holds six take-up reels. The web is 
in contact with an empty reel in the 9 o’clock position 
of the turret and is actually rewound on a reel in the 
7 o'clock position. The printer can be programmed 
to either produce a uniform number of labels per roll 
or to cut-off at any point in response to an end-of- 
roll signal from the input source, At the end-of-roll 
signal, a high-speed cutting knife opposite the 9 
o'clock position cuts the web and forces the leading 
edge against the empty reel to begin a new roll. 
The turret assembly then indexes the running roll 
to the 7 o’clock position so that another empty reel 
is in position for the next end-of-roll signal. The op- 
erator may remove printed rolls of labels from any 


of the other spindles. 


> Other Applications 


Variations of the electronic printing system can 
be used for many other types of data processing ap- 
plications. In addition to magnetic tape, inputs to 
the system can be direct from a computer, from 
punched paper tape or punched cards, or from other 
sources. Scanning and printing units have been 
developed which are capable of transmitting and 
printing 10 pages of material per minute. Using 
wide-band facilities, the scanning unit scans docu- 
ments of any length and transmits the intelligence in 
the form of video signals to a remote printer. The 
printer produces dry copies to the exact size of the 
original document. Other systems are designed for 
visual presentation of information on television moni- 
tors, etc., and permit high-speed readout from remote 
computers. 

Several other types of systems are under develop- 
ment at the present time or are planned for the fu- 
ture. These include the following: 


1. A high-speed copy reproduction system is under develop- 
ment for the Publications Div., U. S. Navy. 

2. A random-access inquiry display system is being devel- 
oped to provide instantaneous display on remote television 
receivers of computer-stored statistical information. 

3. An electronic library information retrieval system has 
now proved feasible. 

4. Under design is a high-speed digital plotter/printer 
system to plot curves and graphs and produce page print 
from a computer, 

5. A remote electrostatic camera-printer system has been 
demonstrated that produces an instantaneous photographic 
record of moving objects. 

6. A solid state “image bar” under development will permit 
high-speed scanning and printing of wide documents such 
as large maps, blueprints, etc. There will be no practical lim- 
itation on the width of document that such a system can 


handle. 
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IN AUTOMATIC 
ASSEMBLING MACHINES 
by Swanson-Erie. These four machines—built 


around the new Swanson double tool plate 
chassis—provide multiple motion for piece part 


Breakthrough <n assembly. This concept in automatic machine 


design is another Swanson breakthrough in 
automatic assembly techniques. 


SWANSON Leadership 


in new ideas means... . better automatic 
machines for less cost in less time. 


A booklet of our products and facilities is available on request. 
SWANSON-ERIE corporation 
[SECc} 814 EAST EIGHTH STREET - ERIE, PENNSYLVANIA 
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Collectadata: when 
paper tape 
Cro) aelonm ne 
eyelolenl 
work goes 


The machine at left is a Friden 
Collectadata® Transmitter, key to 
a new system of internal data 
collection that virtually eliminates 
in-plant paperwork. 


The system is very simple. Trans- 

mitters, spotted in key reporting 

locations throughout the plant, 
are cable-connected to a central Collectadata Receiver. 
“Blank forms” are issued as pre-coded tab cards or 
Friden edge-punched cards. Each card becomes a “filled- 
in” report after the worker inserts it in the transmitter, 
dials in any variables and touches a key. The rest is auto- 
matic. The receiver records each report in punched paper 
tape, adds an automatic time code. At day’s end, the 
receiver tapes are processed—converted to tab cards or fed 


92 Circle 687 on Page 119 


into a computer to prepare complete operations reports. 


Collectadata users report substantial savings in time and 
money. But in many applications the speed, accuracy and 
efficiency of automated data collection are even more 
significant. For information, consult your local Friden 
Systems Man. Or write: Friden, Inc., San Leandro, Calif. 


THIS IS PRACTIMATION: automation so hand-in- 


hand with practicality there can be no other word for it. 
© 1961 riven, inc 


SALES. SERVICE AND INSTRUCTION THROUGHOUT THE U.S. AND WORLD 
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Complete automation of this 
roll grinder is made possible 
by the incorporation of a 
unique wheel infeed system 
and by the addition of a 
probe table opposite the 
grinding wheel carriage. An 
automatic control directs the 
grinder through a complete 
cycle, performing all opera- 
tions necessary to refinish a 
roll. 


equipment 


Machines and plant equipment for more automatic operations. 


For detailed information and literature, use card page 119. 


Probe table and control 
console of this precision 
grinder are illustrated in 
foreground. The control 
uses servo controlled 
positioning of probes to 
measure the diameter 
and profile of rolls be- 
ing worked, and to de- 
tect work remaining to 
be done. 


Numerically Controlled Roll Grinder 


HEAVY-DUTY roll grinder, featur- 
ing a _ special General Electric 
numerically-addressed sequence and 
servo control, has been developed 
by Farrel-Birmingham Co. Inc., 
Ansonia, Conn. The control de- 
vice provides automatic tape-pro- 
grammed control for refinishing 
rolling mill work rolls up to 60 
inches in diameter. It provides pre- 
cise straight or crowned profiles ir- 
respective of roll diameter, requir- 
ing only one type of program tape 
for each type of roll profile worked. 
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Grinder is capable of finish grind- 
ing a matching pair of work rolls 
to tolerances of +0.001 to 0.0015 
inch of desired diameter and of 
each other. 

Operating from standard l-inch 
punched tape, the automatic control 
will direct the grinder through a 
complete cycle, performing all op- 
erations necessary to refinish a roll. 
Once the operator starts the grind- 
ing wheel and pushes a cycle start 
button, the machine and control 
system, as programmed, takes over 


the work of rough grinding, align- 
ing the workpiece, semifinishing, 
dressing the grinding wheel, finish 
grinding, and finally measuring and 
recording a printout of roll size. 
To do this, the control initiates 17 
specific machine and control opera- 
tion sequences as primary functions. 
It orders four other sequences as 
secondary functions, depending upon 
the state of specific machine devices. 
Automation of the roll grinder 
was made possible by its unique sys- 
tem of bringing the wheel against 
the work and by the addition of a 
probe table opposite the grinding 
wheel carriage. Servo-positioned, 
hardened steel probes scan each roll 
to find the point of greatest wear. 
The control automatically sets this 
as a “bench-mark” for regulating 
grinding operations and final di- 
ameter. These steel probes also 
check to determine work remaining 
to be done during grinding and 

roll-matching. 
Circle 401 on Page 119 
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INDUCTION BRAZING MACHINE FOR PRODUCING THERMOCOUPLE ASSEMBLIES 


Machine, capable of production rates up to 600 parts per hour, includes a Reevelec 
7Y¥, KW induction generator with indexing turntable. Also included are heat re- 
sistant part-holders, a special cooling assembly to cool parts down for handling, 
and a gage to align parts in the holder. Four parts are brazed at one time. Unit can 
be operated semi-automatically or manually. Parts are raised automatically into 
heating position and lowered when the induction generator completes the brazing 
cycle. Reeve Electronics Inc., 609 W. Lake St., Chicago 6, Ill. 


Circle 402 on Page 119 


NUMERICAL POSITIONING CONTROL SYSTEM 


Model M33 numerical positioning control system, combined with a turret 
drill, provides tape control for a third, or vertical axis in addition to regular 
longitudinal and cross axes. Feature of the system is that special engineering draw- 
ings are not needed. Dimensional information from customary drawings is utilized 
in decimal form with a tape preparation unit. The data is read by a photocell 
reader. Other features of the system include availability of different resolutions, 
high positioning speed (180 inches per minute), feed rate control if desired, auxiliary 
functions, decimal display of tape information, and choice of automatic, semi-auto- 
matic, and manual modes of operation. Tape reading speed is 100 lines per second. 
Electronics Div., Rheem Mfg. Co., 5200 W. 104th St., Los Angeles, Calif. 
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CAN IMPRINTING MACHINE ATTACHES TO PRODUCTION LINE 


Designed to mark 1000 cans per minute, can imprinting machine features an 
automatic inertia device which keeps the star wheels in proper position and prevents 
them from overrunning. The machine can be easily adjusted for different can heights 
and diameters. Its printing drum can be quickly adjusted for spot printing. This im- 
printer has a flexographic inking system which uses a floating printing head for 
following the contours of a can top. It can be adapted for printing the bottom of cans. 
Industrial Marking Equipment Co. Inc., 655 Berriman St., Brooklyn, N. Y. 
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PIECE-PARTS FEEDER AVAILABLE IN TWO SIZES 


Small-parts feeder features a divided track, adjustable in width, which can be 
furnished for use with headed parts. It is designed in two sizes for operation with 
various types of assembly and other equipment. To provide for installation in 
close quarters, the width of both feeders has been held to a minimum by use of a 
horizontal-axis drum. This also allows for unusual bowl capacity. Model FE-101 
(illustrated) is only 6 inches wide and has a storage capacity of 150 cubic inches. 
Model FE-104 is 10 inches wide and has a capacity of 700 cubic inches. The 
feeders can be furnished fully tooled for a job or with a blank track ready for 
machining to suit the part to be handled. Dixon Automatic Tool Inc., 2300 23rd 
Ave., Rockford, Ill. 
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BULK WEIGHING SYSTEM FEATURES ACCURACY AND FAST OPERATION 


Line of bulk weighing systems can provide accurate net weights of material 
with an accuracy of up to | part in 4000. Six models with capacities to over 3 
million lb per hour are available. Central control console utilized by the systems 
is illustrated. ‘This console contains electrical controls for the bulk weigher opera- 
tion. Automatic adding machine is located under protective covering at right side 
of console. In operation, multiple drafts of material are weighed and the gross and 
tare weights of each draft are recorded upon the adding machine. Total net 
weights of these accumulations are always available. Fail-safe design and func- 
tional electrical interlocking assure accurate recording and results. Toledo Scale, 
Div., Toledo Scale Corp., Toledo 12, Ohio. 
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General Electric Makes 
Eddy-current-coupling Drives 


And they’re dependable drives. The complete line includes 
water-cooled and air-cooled eddy-current couplings. We 
call them AMWAJROL drives. Ratings are from 1 to 

150 horsepower, operating from standard a-c power. 


A General Electric AWWAJROL Arive is not just another 
eddy-current coupling. For instance, in the water-cooled 
coupling, water control is packaged. You'll see much less 
external piping. Furthermore, the coupling is protected from 
flooding—and the air gaps are dry, preventing corrosion. 


KINAJROL Couplings are compact, field proven and 
dependable. General Electric has had a good deal of 
experience in the engineering, manufacturing, and 
application of packaged adjustable-speed drives. And we 
know how important service is to a customer. 


KINATROL —2 good product, with the kind of service 
you can depend on. Please call your nearest General 
Electric Sales Office for further details. 


“Trademark of General Electric Company 821-07 


AIR COOLED, 7-1/2 to 100 HP WATER COOLED, 25 to 150 HP AIR COOLED, 1 to 5 HP 


DIRECT CURRENT MOTOR AND GENERATOR DEPARTMENT 


GENERAL @@ ELECTRIC 


ERIE, PENNSYLVANIA 
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HORIZONTAL STACK-FINISHING MACHINES 


Line of horizontal stack-Microhoning machines, designated Model SHXH-16, 
has been designed for finishing such parts as connecting rods and gears where the 
bore length is comparatively short with respect to bore diameter. The parts are 
stacked horizontally and Microhoned as one long part. Machines feature greater 
accuracy, longer tool life, and reduced cycle time. An automatic hydraulic probe 
prechecks for proper clearance in the bored holes. An integral shot-bolt locator 
provides for positive positioning of the indexing fixture. Larger distribution lines 
assure maximum coolant flow to facilitate removal of swarf from the work area. 


Micromatic Hone Corp., 8100 Schoolcraft Ave., Detroit 38, Mich. 
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PRECISION SORTER FEATURES FLEXIBILITY 


High-speed, precision or gaging machine is used to segregate items according to 
size or shape. It can be changed over from one item or size to another by means of a 
few screw adjustments in a matter of minutes. This precision sorter is used to sort or 
gage items for thickness or diameter. It sorts parts such as washers, nuts, and disc 
shaped objects for thickness only. Cylindrical parts are sorted for diameter. Screws, 
rivets, and other headed items can be sorted for head diameter. The sorter will gage 
parts at speeds up to 2000 parts per minute with a maximum error of +0.0003 inch. 
The number of sorting stations can be varied between 1 and 10 to meet individual 
requirements. Count-O-Matic Inc., 40-28 22nd St., Long Island City, N. Y. 


Circle 408 on Page 119 


SELF-PROPELLED MINIATURE BORING SPINDLE 


Precision boring spindle assembly has been developed as a module for use in the 
instrument and small-parts industries. It has up to 2-inch axial travel and has exhibited 
a rotational error of less than 0.00003 inch and a travel error of less than 0.00005 inch 
in its entire range of travel. Equipped with micrometer depth control, the spindle 
repeats to within 0.0002 inch, with fast infeed, controlled boring feed, and dwell time 
all precisely variable. Boring speeds range from 1000 to 15,000 rpm. By using several 
units as modules or building blocks mounted on a surface plate, multidirectional minia- 
ture boring machines can be assembled, and revised for changing needs. Whitnon Mfg. 
Co., Route 6 & New Britain Ave., Farmington, Conn. 
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TAPE PROGRAMMER WORKS DIRECTLY FROM ART DRAWINGS 


Independent tape programmer has been developed to prepare conventional 1-inch 
wide, 8-channel tapes for drilling printed circuit boards directly from art. It can be 
used with any conventional tape controlled printed circuit driller. This machine 
enables the operator to locate up to 30 positions per minute. It can be used for pre- 
paring tapes during the time that the drilling machine is being used to dril! printed 
circuits boards. This programmer covers an area of 24 by 24 inches and handles virtually 
all grid sizes with the use of interchangeable slides arranged for 0.1, 0.05, and 
0.025-inch grids and art scales of 1:1, 2:1, and 4:1. Odd size grids such as 0.14 
inch and grids that vary from X to Y axis are also handled easily. Edlund 


Machinery Co., Dept. P., Cortland, N. Y. 
Circle 410 on Page 119 


INDEXING SLIDE TABLE PACKAGE 


Automatic multiple work positioning in any desired cycle can readily be provided 
on both standard and special machine tools with this indexing slide table pack- 
age. Equipment includes: Heavy duty slide table with hardened steel ways and 
T-slots; multistation indexing mechanism with replaceable index control bar; porta- 
ble electrohydraulic power pack with reservoir; automatic-manual remote control 
station that can be mounted at any convenient location. Slide table can be used either 
as built-in original equipment on a special machine tool, or as productive attachment 
for various machines where the tooling feeds into the work. With a controlled feed 
rate, the slide can also be used to advantage on certain milling and slotting operations. 
Russell T. Gilman Inc., 623 Beech St., Grafton, Wis. 

Circle 411 on Page 119 


AutomaTion—October 1961 





AuTtomaTion—October 1961 


Se Yee BLUEPRINT 


of your produits... 


SPECIFY T=<J CYLINDERS... FOR YOUR POWER DRIVE 
DESIGN * APPLICATION OR REPLACEMENT MAINTENANCE 


From its blueprint stage to its 
maintenance engineering re- 
quirement sheet, your product 
will assure MORE power drive 
precision and service, if T-J 
cylinders are specified. T-J’s 
complete line too, from the 


se 


i 


STANDARD 
PNEUMATIC 


T-J 
OFFERS 
THE ONLY 
COMPLETE 
CYLINDER 
LINE 


STANDARD 
HYDRAULIC 


AIR and HYDRAULIC 
SPACEMAKER 


Spacemaker to the new re- 
Placeable Squair Head, can 
be the answer to any power 
problem. Write or call The 
Tomkins-Johnson Company, 
2425 W. Michigan Ave., Jackson, 
Michigan, today! 


G2 CR 


AIR and HYDRAULIC 


SQUAIR HEAD SPACEMAKER 


PLUS complete catalog service 


GD oxins - JOHNSON 


RIVITORS.. AIR AND HYDRAULIC CYLINDERS... CUTTERS... CLINCHORS 


in alt 
areas, including 
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BIDIRECTIONAL PHOTOELECTRICAL TAPE READER 


Model PTR-71 will read all standard tape widths and up to 8 channels plus 
sprocket in either strip, loop, or reel tape modes at any one of 9 standard speeds 
up to 100 ips. It is ideal for reliable tape reading applications such as input to 
digital computers, communication systems, tape converters, ground support equip- 
ment, checkout equipment, numerical machine tool control, and other punched 
tape programmed equipment. The bidirectional drive feature facilitates a different 
tape speed for forward and reverse directions. An increased signal-to-noise ratio 
is achieved through the application of reflected chopped light in the actual reading 
process. Omnitronics Inc., 511 N. Broad St., Philadelphia 23, Pa. 
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IN-LINE OFFSET PRINTER IDEAL FOR USE ON ALL TYPES OF INDUSTRIAL PRODUCTS 


Model 6519 can be installed over present conveyor lines or it can be used with 
dial feed tables, and other parts handling systems, for automatic marking of 
capacitors, resistors, and other small rectangular or cylindrical parts (as small as 
3/16 by % inch in size). The printer will meet minimum or maximum line 
speeds with consistent high quality printing. The offset method provides fast, 
legible printing of parts with flat or uneven contours. Each unit is equipped 
with paste-type ink fountain, adjustable doctor blade, and steel dip type ink roll. 
Die roll and blanket roll of offset unit have micrometer adjustment for precision 
control of printing. Jas. H. Matthews & Co., 3942 Forbes St., Pittsburgh 13, Pa. 
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DIAL TYPE MACHINE COMBINES WELDING, TAPPING, AND SCREW INSERTING 


Machine has been developed to cut production costs on a relay terminal contact. 
The small workpiece is fed automatically into a fixture from an inclined track. 
The dial, indexing counterclockwise, passes through stations where the following 
operations are performed. Check for presence of terminal; transfer and position 
square of bimetallic contact tape—weld contact in place on terminal; inspect for 
weld; tap 8-32 hole; insert 8-32 binder head screw; eject completed assembly; 
check for empty station. Production on this machine is 10,000 to 12,000 pieces per 
shift. Special features include ability to process either right or left hand pieces, 
and positive mechanical advance of welding electrodes from one central camshaft. 
Bodine Corp., 317 Mt. Grove St., Bridgeport, Conn. 
Circle 414 on Page 119 


OVERHEAD MATERIALS HANDLING TRACK 


Heavy-duty track, designed for overhead materials handling service, is capable 
of withstanding heavy, swinging, jerky loads and provides a smooth trouble-free road 
for materials movement. Tarca Track is fabricated in a large number of standard 
sizes ranging from 8 to 20 inches deep. Special sizes and greater depth tracks can 
also be made. This track can be used for either hand-power or electrified in- 
stallations and may be connected to track switches. Systems can be developed for 
nearly every handling situation requiring straight or curved tracks for all loads 
up to 20 tons. Standard tracks are available in lengths to 60 ft. Standard de- 
flection of the track will not exceed 1/450 of a span. Cleveland Tramrail Div., 
Cleveland Crane & Engineering Co., Wickliffe, Ohio. 
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SYNCHRO-RESOLVER TESTER 


Unit is especially designed to meet all of the electrical requirements of MIL-S- 
20708A. It performs the following tests automatically on 60 and 400 cycle synchros or 
resolvers from MIL size 08 through 37: No-load quadrature current (+3 per cent), 
no-load reference current (+3 per cent), fundamental null voltage (+3 per cent), 
total null voltage (+3 per cent), transformation ratio (+0.2 per cent), error from 
electrical zero (+30 seconds), and phase shift (+1 degree). Five of the six modules 
comprising the unit are designed for standard 19-inch rack mounting, and the index 
module projects from the front of the rack for maximum ease of operation. Kearfott 


Div., General Precision Inc., 1150 McBride Ave., Little Falls, N. J. 
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Automatic continuous or 
automatic batch-type finishing 
can be yours 

with the NEW 


AUTOMATIGE VWisReATRON 


by ROTO-FINISH/RANSOHOFF 


IN LARGE PLANTS OR SMALL PLANTS, for continuous 


production or batch-type production, this new automatic 


See the Automatic 
Vibratron in operation 
at the Detroit Metal Show, 
Booth 1120. October 23-27 


system cuts finishing costs. 


Eliminate direct labor. Reduce compound and media cost. Simplify materials 
handling, and improve quality .. . with the New Automatic Vibratron. 


You can place this machine anywhere in your production line. 


Read How It Does More Work In Less Time At Lower Cost 5 j 





BIG SAVINGS in Automatic 
Finishing Are Now Possible 
with the New 


AUTOMATIC 
VIBRATRON 


For complete production flexibility, the Automatic Vibratron is available in two 
basic types, the Batch Automatic for batch production, and the Continuous 
Automatic for continuous production. Each is available in a complete range 
of sizes and capacities. 


BATCH-TYPE AUTOMATIC VIBRATRON 


This revolutionary design eliminates direct labor. Can be integrated 
with existing production equipment anywhere in the plant. The only 
facilities required are electric power, water, and your plant drain. 
Parts are introduced to the machine, processed, and separated 
automatically. Are fed to the machine by tote box, conveyor, or 
accumulating hopper. Machine cycling is timer sequenced. 


CONTINUOUS AUTOMATIC VIBRATRON 


The Continuous Automatic Vibratron finishes parts ona continuous 
through-feed basis. No operator is required. Any process, or com- 
bination of processes can be provided. Media re-sizing, rinsing, 
compound recirculation, parts separation, and drying are ai// auto- 
matic. 


Automatic Vibratrons are now deburring automotive transmission 
valves ... preparing zinc die castings for electrostatic painting... 
finishing golf club heads for plating ...deburring complex, 14” long 
die castings ... and final finishing precision rollers for bearings 
to 4 micro-inch smoothness. 


ROTO-FINISH/RANSOHOFF 
3700 MILHAM ROAD WORLD-WIDE SKILL AND EXPERIENCE 


KALAMAZOO, MICHIGAN UNITED STATES -Roto-Finish Company - Kalamazoo 
Michigan / Ransohoff Company - Hamilton, Ohio 

GENTLEMEN: Please furnish us complete information on the Automatic ARGENTINA - Roto-Finish Argentina - Buenos Aires 
Vibratron. We are interested in ( ) Continuous Automatic Finishing AUSTRALIA - A. Flavell Ltd. - Victoria / BRAZIL - 


( ) Batch-Type Automatic Finishing of : Roto-Finish - Sao Paulo / CANADA - Canadian 
ndicate part to be finished Hanson & Van Winkle Co., Ltd. - Toronto 


. ENGLAND - Roto-Finish Ltd. Hertfordshire 
(type of metal or material) FRANCE - Societe Roto-Finish - Paris / GERMANY, 
AUSTRIA, NORWAY, DENMARK, PORTUGAL, 
SWEDEN, SWITZERLAND, YUGOSLAVIA, JAPAN - 
NAME TITLE Matallgesel/schaft A.G. - Frankfurt, a.m. - Germany 
HOLLAND, BELGIUM, LUXEMBURG - N.V. 
FIRM Roto-Finish Maatschappij-De/ft, Holland 
ITALY - Societa Roto-Finish I/taliena a R.L. - Milan 
ADDRESS SPAIN - Institute Electroquimico, S.A. - Barcelona 


It is made of 


CITY STATE 
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BOXBANDER HANDLES UP TO %800 PACKAGES PER HOUR 


Fully automatic boxbander facilitates inventory control, provides visual recogni- 
tion of full containers, and allows multiple banding of products for special promo- 
tions. It reduces soiled and damaged merchandise and eliminates pilferage of products 
displayed in open containers (original design developed for hosiery industry). The 
machine does not have to be stopped to feed the hopper. It utilizes any type of 
heat seal material and can be provided to take any band width from 1% inch and 
up. A tear tab is provided for easy package opening. The boxbander utilizes plain 
or printed bands. It registers control for exact band location and cutoff available on 
request. Speed of operation is up to 1800 packages per hour. Halm Instrument Co. 
Inc., Glen Head Rd., Glen Head, L. L, N. Y. 

Circle 417 on Page 119 


ANEMOMETER READER RELIABLE AT HIGH AND VARYING SPEEDS 


Anemometer (hot-wire) tape reader offers extreme reliability in high speed 
tape reading as well as at varying speeds from static to more than 500 inches per 
second. In operation, a vacuum unit attempts to draw air through the tape into 
apertures for each level on the tape. A _ hot-wire element bridges each aperture 
and forms part of a bridge circuit. Pattern of holes in a tape is sensed by change 
in voltage of the bridge circuits as air passes over the hot-wire elements. Servicing 
is every 1000 hours when operated at 300 codes per second and proportionately 
longer when operated at lower speeds. The FRA-1 is capable of reading standard 
5, 6, 7, or 8 hole tapes, transparent or opaque, and all grades of paper or 
plastic. Soroban Engineering Inc., Box 1717, Melbourne, Fla. 

Circle 418 on Page 119 


HEAVY DUTY DRILL AUTOMATICALLY OR MANUALLY CONTROLLED 


Drilling, boring, tapping, and positioning operations of the No. 425 upright 
heavy duty drill can be automatically or manually controlled. Production applications 
of the machine include job shop, maintenance department, and limited production of 
like configuration parts. The drill eliminates the need for extensive setup, jigs, fixtures, 
and large inventories. It has a numerically controlled 24 by 36-inch compound table, 


hydraulic feed to spindle, 18 spindle speeds ranging from 52 to 2250 rpm, and fine 
and coarse feed range provided by quick change, two-speed gear range. Repeatable 
electrical accuracy of the automatic control (General Electric Mark II) is +0.0005 inch. 


Swift Ohio Corp., Kenton, Ohio. 
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MACHINE ASSEMBLES 6000 TRANSISTOR HEADERS PER HOUR 


Header assembly machine can be adapted to many different precision opera- 
tions including welding, punching, and threading. As many as 40 different kinds 
of parts can be assembled at the same time. For header assembly operations the 
machine inserts tiny wires 18 thousandths of an inch thick and 15 hundredths of 
an inch long into minute holes in a carbon “boat,” used as a carrier for the 
assembly. The machine then deposits Kovar shells or frying pans into nests on 
the boat. Then three wires 18 thousandths of an inch in diameter and 1.7 inches 
long are inserted into each nested frying pan. A glass disc and a carbon disc are 
inserted over the long wires. The boats are conveyed to an oven for the final 
fusing operation. Rhebo Corp., 1108 W. Evelyn Ave., Sunnyvale, Calif. 

Circle 420 on Page 119 


PROGRAMMED DIGITAL AUTOMATIC CHECKOUT SYSTEMS 


Designed to facilitate quantitative, qualitative, and Go-No-Go testing of equip- 
ment and systems at all levels of maintenance and production, these digital automatic 
checkout systems are essentially programmable control units. They direct input-output 
switching, select measurement scales, and compare system responses to predefined limits 
related to a specific stimulus. Digitally controlled, they utilize solid state electronics 
throughout with either magnetic or punch tape as the programming medium. Through 
the use of modular construction techniques, systems tailored to cope with a wide range 
of checkout problems of varying degree and complexity can be supplied. Electronics 
Div., Curtiss-Wright Corp., Intermountain Branch, P. O. Box 10044, Albuquerque, 
N. Mex. 
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The Westinghouse BF Relay is helping the auto- feet. Another eliminated one of three panels. The 
motive industry solve its floor space problem. Westinghouse BF Relay is a new concept in relay 
One automotive customer was able to reduce the design tailored to space-saving needs of automa- 
length of a single control panel from 36 feet to 22 tion. As many as four BF Relays fit in the space of 
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one old style relay. Besides being small, per- sales engineer or write: Westinghouse Electric 
formance excels other machine tool relays. Learn Corporation, Standard Control Divi- 
how it can help you gain valuable floor space for sion, Beaver, Pennsylvania. You can 
more productive uses. Contact your Westinghouse be sure... if it’s Westinghouse 


Automotive 
industry saving 
thousands of 
dollars in floor 
Space with the 
new Westinghouse 
BF Relay 
Tw i | 


Westinghouse BF Relays control six 
transfer lines built for the automotive 
industry by F. Joseph Lamb Co., Detroit. 
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CLASSIFIER OFFERS 5-WAY WEIGHT SORTING 


Weighing of packaged merchandise is speeded and refined in this 5-way classifier. 
The equipment weighs in motion at production line speed for sorting under- 
weights, overweights, and onweights into five separate channels to simplify makeup 
or take-away in package contents. In addition to under and overfill control, the 
equipment has broad application such as portion and quality control by weight, and 
counting and grading by weight. Package weight range is up to 10 lb at speeds 
up to 300 units per minute. Accuracy is +1/32 oz, and range is adjustable from 
1/10 to 2 oz. Illumitronic Systems Corp., 680 E. Taylor, Sunnyvale, Calif. 


Circle 422 on Page 119 


PROGRAM DRILL FEATURES MECHANICAL OPERATION 


High-precision program drill, with simple mechanical programming and opera- 
tion, will automatically drill any preselected pattern of holes, up to 200 in number, 
through a load of one or more printed circuit boards, up to 8 by 12 inches in 
size. Repeatable accuracy for any number of loads remains within 0.002 inch. The 
Drill-Amatic Model 120 consists basically of a high-speed electric drill with a 
pneumatically operated spindle and a movable worktable controlled by a program of 
paired stop-pins set in a revolving control disc. Programming is accomplished 
simply by adjusting the stop-pins to the desired length with a micrometer and 
setting them by hand into the disc. Each pair of pins controls the position of 
one hole. Develop-Amatic Engineering, 923 Industrial Ave., Palo Alto, Calif. 
Circle 423 on Page 119 


BELT CONVEYORS DESIGNED FOR CUSTOMER ASSEMBLY 


Many different conveyor combinations can be assembled from standard stock 
Series K components which feature simple, Unibilt, bolt-together construction re- 
quiring no special tools. Standard end units, bed sections, drives, vertical curves, 
end take-up units, and loading sections come in standard 12, 18, and 24-inch belt 
widths. Other widths are available. The units are all interchangeable and fea- 


ture interlocking channel construction to assure accurate alignment and _ rigidity. 
Conveyor Specialty Co. Inc., North Quincy, Mass. 
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MULTIPLE HEAD GRINDING AND POLISHING MACHINE 


Four-head grinding and polishing machine for the progressive finishing of 
stainless steel coiled strip will process material 0.010 to 0.250 inch thick and 
50 inches wide. The entire unit requires only half the floor space of four con- 
ventional strip grinders, and its flexible design permits the addition of any number of 
additional grinding heads. This machine is ideal for either wet or dry opera- 
tion. Each grinding head is composed of an endless abrasive belt running over 
a two-roll head with a motorized adjustable steel billy roll for increasing the belt 
pressure against the steel strip. The belt on any head can be changed while the 
others are in operation. Hill Div., Hill Acme Co., 1205 W. 65th St., Cleveland 2, 
Ohio. 
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INDEXING AND ROTARY TABLES 


Standard rotary tables and indexing tables completely mounted and tooled are 
available for automating or semi-automating soldering and brazing operations using 
the Fusion paste method. The machines are complete with a paste applicator, natural 
gas and air burners, and motor driven or air operated tables with two-foot diameter 
ceramic table top and mounted on rugged steel frames. Fixtures to hold the parts 
and method of loading parts onto the table must be added. Tables are capable of 
handling 200 lb of parts. Fusion Engineering, 17921 Roseland Ave., Cleveland 12, 
Ohio. 
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COMPUTER FEATURES ALL-TRANSISTORIZED 5 MC CIRCUITRY 


Packaged in an office desk, the Model 160-A computer is equipped with an ex- 
pandable magnetic core memory of 8192 computer words, buffered input and output, 
program interrupt, and a list of 91 instructions. Its basic magnetic core memory can 
be expanded in modules up to 32,768 words. Applications include commercial data 
processing, engineering problem solving, off-line data conversion, scientific data process- 
ing, etc. A variety of peripheral equipment can be added to the computer according 
to specific requirements. Computer Div., Control Data Corp., 501 Park Ave., Minneapolis 
15, Minn. 
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TRANSFER UNIT POWERED BY A SINGLE HYDRAULIC CYLINDER 


Standard transfer unit of the walking beam type reaches into a press, removes the 
part directly from the die and progresses it along. At the center of the illustrated unit 
(designed for automotive part production) is a turn-over device which orients the part 
automatically for the next two operations. A hydraulically powered piercing unit per- 
forms an auxiliary piercing operation while the workpiece is transmitted between presses. 
The workpiece, after the piercing operation is performed, is transferred through and 
deposited directly into a staking die in another press. The transfer unit is powered by 
a single hydraulic cylinder with actuated patented interlocking mechanisms that pro- 
vide the upward and linear motion. Interlocks are all mechanical. Livernois Engineering 
Co., 25200 Trowbridge, Dearborn, Mich. 
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CONTINUOUS FINISHING MACHINE RECYCLES MEDIA 


Continuous, high production precision finishing of metal, plastic, or ceramic parts 
is made possible by use of this line of fully automatic continuous process vibratory 
gyrators. Work may be fed or conveyed automatically into and out of these machines. 
Media are cleaned, screened, and recirculated. Compound and water are also added 
automatically. Cleaning, descaling, deburring, grinding, fine-finishing coloring, and 
burnishing may be accomplished with the same precision as in standard type operations. 
The machines use the same gyratory action and special air-cushion suspension as stand- 
ard type units. Continuous conveyance of fixtured large and heavy parts through 
these machines is possible. Pangborn Corp., Hagerstown, Md. 
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TUBULAR PNEUMATIC FEEDER 


Model NFT 4-840 has a tube 8 inches in diameter by 40 inches long. It uses 
an air vibrator that consumes only 16 cfm at 50 psi. The feeder features a one- 
piece vibrator design with a silent type vibrator piston as the only moving part. 
It requires no expensive stock of spare parts and cuts vibrator maintenance up to 
80 per cent. Vibrators can have tapped ports for exhausting directly to remote 
areas in food or pharmaceutical plants. Feeder can be furnished in carbon steel, 
stainless, or aluminum. A wide range of flow rates can be obtained by varying 
the air pressure range from 20 to 70 psi. Solenoid valves can be arranged for 
automatic control. National Air Vibrator Co., 435 Literary Rd., Cleveland 13, Ohio. 
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CENTERLESS GRINDER LINE INCLUDES INDUCTION HEATING MACHINE 


Precision production line automatically hardens parts as they progress from the 
No. 1 to the No. 2 Centerless grinder in the line. A continuous flow of work- 
pieces (shock absorber piston rods) pass through this production line at the rate 
of 12 ft per minute, or 960 parts per hour. At the beginning of the line a hopper 
feeds the parts into the first grinder for primary grinding, removing about 0.006-inch 
stock. The next machine is a 50 kw radio frequency induction heating machine. 
From the induction heating machine, parts are automatically conveyed to four 
in-line No. 2 Centerless grinding machines for finish grinding. Stock removed by 
these four machines is 0.004 inch, 0.002 inch, 0.001 inch, and 0.0005 inch re- 
spectively. Meta-Dynamics Div., Cincinnati Milling Machine Co., Cincinnati 9, Ohio. 


Circle 431 on Page 119 
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METAL WORKING—PACKAGE HANDLING—DISTRIBUTION—WAREHOUSING 


aa & te 
a 5 


i 
Steel drums and covers are automatically moved into spray 


Package handling system for large auto parts distribution center 
booths. Covers are brought from floor below 


a se ee ee 
A television tube conveyor on a chassis assembly line. Fast Overhead puliveyor in large warehouse has 18 different selector 


efficient flow pattern is maintained stations for automatic transfer of trucks 


Hove a closer walk with Total Automation 


cs. “Frarquhars complete approach to system 


handling problems can help you regain those lost profits 


ASK FO R B ROC H U RE Closer and closer approaches to total automation will be 


the difference between success and failure in heavy com- 
A complete 56-page book shows petition. Get geared up now! CSI-Farquhar offers you the 
hundreds of applications of trolley, complete approach that never overlooks any possibility for 
automation where any substantial economy may be gained. 
This complete approach is born of a successful record in 
and countless other conveyors. solving the most intricate and difficult conveyor problems 
Send for your copy today! for many of America’s foremost industrial companies. 


slat, power belt, live roller, spindle 


If you want to regain lost profits and get automatic sys- 
tem handling in the most modern sense, contact us at 
CSI-Farquhar. We think we can be of service in your 
drive toward lower costs. 


Les ™ CONVEYOR SYSTEMS, inc. 


CONVEYOR EQUIPMENT 
MANUFACTURERS ASSOCIATION i 6453 Main Street 


Morton Grove, Illinois (Chicago Suburb) Phone: JUniper 8-0200 


? 


Gravity 
Conveyors 


CONVEYORS 
Custom Engineered Conveyor Systems 


THE COMPLETE LINE OF CUSTOM AND PRE-ENGINEERED CONVEYING SYSTEMS 
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WHAT'S NEW_IN CONTROL FOR AUTOMATED CONVEYOR SYSTEMS? 


rae, 


Console operator assigns sealed, labeled cartons 
from order picking section direct to one of 23 loading spots 
by push-button control of diverters in this maze of 
conveyors leading to loading docks. 


m " \ 


~ 






| 


"| 
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New order picking 


conveyor system solves 
peak demand problems 


Another example of why it pays to call in 


the control expert early 


A new Cutler-Hammer controlled 
conveyor system solved the prob- 
lem of filling rush orders at Western 
Printing and Lithography, Racine, 
Wisconsin. 


Products include text books, 
coloring books, games and toys— 
all small size, seasonal items subject 
to “needed yesterday”’ orders. 


Western Printing badly needed 
two improvements . . . to cut 
costs and speed service out of its 
warehouse . . . flexible capacity in 
order-picking to meet seasonal 
peaks, and more speed and less 
confusion in the loading area. 


With this new Cutler-Hammer 
controlled system, more than a 
mile of conveyors blanket the 
180,000 sq. ft. order picking area. 
Conveyor speeds can be adjusted 
as can number of personnel needed 


to accommodate seasonal demands. 
In the loading area, orders are auto- 
matically routed on conveyors to 
the proper loading docks. 


This kind of practical automation 
is a specialty with Cutler-Hammer. 
Provision is always planned-in for 
updating, but the system is never 
made more complex than necessary 
to solve the immediate problem. 


FIND OUT WHAT'S NEW IN 
CONTROL FOR AUTOMATION 
If you have a materials handling 
problem, chances are it’s a control 
problem. It is in the techniques of 
control that virtually all automa- 
tion advancements are being made. 
That’s why it is so essential to call 
your Cutler-Hammer control ex- 
pert early in your planning. You 
have everything to gain. There is 
no obligation. 


Employment opportunities available for qualified engineers. 


WHAT’S NEW? ASK 


CUTLER-HAMMER Eis | 


Cutler-Hammer inc., Milwaukee, Wisconsin « Division: Airborne Instruments 


Laboratory « Subsidiary: Cutler-Hammer International, C. A. Associates: Cutler- 
Hammer Canada, Ltd.; Cutler-Hammer Mexicana, S. A. 


con TR@OtL 
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VALVES 


¢ minimum space « building block design 
¢ maximum control flexibility 


Here’s truly miniaturized, versatile precision control with surprisingly 

large flow capacity . . . Slim Line valves! Mount them singly to control 
clamping devices on jigs and fixtures. Or, bank them in manifolded groups 

of as many valves as you need, limited only by service and air requirements. 
Choose from 3- and 4-way types, for air, oil or water service, 

pressures to 125 psi, tapped % or % in. NPT. 

Where space is limited and you require maximum precision and versatility 

to control one or a virtually unlimited number of small or medium size 
cylinders, diaphragms, pilot cylinders, or similar devices . . . you need Slim Line 
valves. Ask your nearby Hunt representative for proof. 


3048 

For more information, write for 

Bulletin 612. Address Hunt Valve 2 

Co., Salem, Ohio, Dept. AU-1061. QUICK-AS-WINK® AIR AND HYDRAULIC 


HUNT VALVE COMPANY ¢ DIVISION OF IBEC © SALEM, OHIO, 
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Electromechanical memory timer can 
be used for precise control of actu- 
ated devices installed on a conveyor 
system. Illustrated is a dual timer 
unit connected to a chain conveyor 
with the cover removed from one of 
the timers. The timer is also avail- 
able as a single unit for the control 
of a variety of applications. 


ohabite 
AR 


elements and devices designed for creating more automatic systems. 


For detailed information and literature, use card page 119. 


Electromechanical Memory Timer 


DEVELOPED by Binks Mfg. Co., 3140 
Carroll Ave., Chicago 12, Ill—memory 
timer is designed to control the actuation 
of devices installed on conveying systems, 
such as spray guns, transfer units, sizing 
and grading devices, and product sorters. 
It is similar in construction to a large 
precision ball bearing. Basic components 
are a drive gear; a timing ring gear with 
two channels similar to bearing races; 132 
steel balls which accept input signals, store 
them, and transmit output signals; a flip- 
per gate to control ball movement and 
, position; and limit switches which con- 
vert the ball mechanical action into an 
‘ electrical signal. A cast aluminum hous- 
ing and wiring harness with multiple pin 
connector complete the basic elements. 

In operation, the memory is driven at a 
speed in direct proportion to the speed of 
the conveyor that the timer is serving. 
The timer uses either a mechanical or 
electrical input signal (from a_ sensing 
finger or an electric eye) from the con- 
veyor via the flipper gate arm. The gate 
opens on receipt of the input signal and 
allows a number of balls to flow from 
one channel to the other. The number of 
balls thus affected depends on the dura- 
tion of the input signal. The diverted 
balls continue to rotate until they contact 
a limit switch placed on the outer perim- 
eter of the memory timer. By closing the 
switch, the balls actuate electrical circuits 
that are used to do work on the conveyor, 
such as actuate a series of spray guns. 
The balls automatically return to their 
original channel. The circuit energized 
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will stay in operation until the last of the 
balls have passed, at which time the limit 
switch will return to its normally open 
position. The distance the limit switch is 
from the flipper gate arm determines the 
amount of time the signal is delayed. 
Limit switches can be mounted at any 
point on the timer perimeter, providing a 
means for setting the correct time delay. 
Being directly driven by the conveyor, 
the timer can stop, start, and increase or 
decrease speed without affecting signal 
input. Conveyor stoppage does not alter 
mechanical signal storage, and no adjust- 
ment or resetting is necessary to resume 
operation. The timer can be used singly, 
or in multiple units driven by a common 
drive. Any conveyor width can be ac- 

commodated. 
Circle 432 on Page 119 


Air Motor 


Air motor has the valve mounted on 
top of the cylinder for instant, con- 
trolled response, greater compactness, and 
easier maintenance. Adaptable to many 


types of air motor operation, this in- 
tegral valve-on-cylinder arrangement seats 
the valve directly on a manifold which 
is a solid fixture to the heads. It can 
be mounted in any of a number of ways 
including swivel, front flange, foot, or 
clevis. Featuring a double-acting, self- 
lubricating air cylinder, the air motor is 
available with single or double solenoids 
for momentary or maintained constant 
and in 1%, 2, 3, and 4-inch cylinder 
diameters. Larger diameters are also avail- 
able. Air Control Div., Lehigh Inc., 
Easton, Pa. 

Circle 433 on Page 119 


Data Readout 


Series 160000 rear projection data read- 
out features a lens system for display on 
almost its full viewing screen face. More 
message area than other readouts with the 
same size screen is provided for display 
of words, digits, special characters, and 
colors, alone or in combination. Multiple 
word messages, may be communicated in 
the full top-to-bottom viewing area of 
a readout, greatly increasing the versatility 
and capability of readout systems, par- 
ticularly in annunciator use, while saving 
panel space and costs. This readout is 
available in assemblies as shown or in- 
dividual units. Industrial Electronic Engi- 
neers Inc., 5528 Vineland Ave., North 
Hollywood, Calif. 

Circle 434 on Page 119 


Position Display 

Advantages of partial automation where 
fully automatic numerical control of ma- 
chine tools is not needed is made pos- 
sible through use of this position display. 
This device has been designed to meet 
the requirements of operator controlled 
machines including retrofit on existing 
machines. It allows the operator to po- 
sition the machine more rapidly and with 
greater accuracy, reduces operator fa- 
tigue, and avoids errors associated with 
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PRODUCTION COUNTING 


Problem: Stepped-up production 
rate made it difficult to count units 
accurately with existing mechanical 
equipment. 


Solution: Plant Electrician installed 
two low-cost G-E photoelectric units 
connected to automatic counter. Even 
though production units come in bursts 
of over 150 per minute, this simple 
counting setup now tallies them swiftly 
and accurately. 


DETECTING WEB BREAKS 


Problem: Paper mill experienced 
excess losses caused by web breaks 
and decided to investigate automatic 
detection equipment. 


Solution: At G-E Application En- 
gineer’s suggestion, plant installed 
photoelectric web-break detectors. 
These units detect breaks instantly. 
Light penetrates through break to 
scanning photoelectric relay which im- 
mediately stops machine. 


SORTING DISSIMILAR CARTONS 


Problem: To automatically divert 
selected boxes from main conveyor to 
side conveyor. 


Solution: Plant engineer suggested 
printing black circular marks on those 
boxes to be diverted. The absence of 
reflected light from the marked boxes 
trips the G-E photoelectric units and 
switches boxes to side conveyor. Un- 
marked boxes continue straight ahead 
on main conveyor. 


SENSING LIQUID LEVEL 
Problem: Brewery planning to add 


10 new vats wanted to equip them with 
most economical liquid level control. 


Solution: At the Plant Electrician’s 
suggestion, General Electric resistance- 
sensitive relays with stainless steel 
probes were installed on each vat. These 
standard devices have only one moving 
part, are easy to install, and require 
little maintenance. 


1. Explosion-proof relay is high-speed type in special en- 
closure for use in hazardous locations. 

2. Smoke density indicator is designed for combustion 
control or alarm: range is adjustable from 3—100%. 
3. High-speed relay offers .001-second sensitivity. It also 
includes time delay and interlock. 

4. Long-distance relay will operate up to 2500 feet with- 
out adverse effects from ambient light. 

5. Voltage-sensitive relay operates on input signal voltage 
that ranges above or below pre-selected value. 

6. General-purpose relay is low-cost, indoor-type photo- 
electric relay, flexible to operate, easy to adjust. 





MEASURING BURNING EFFICIENCY 


Problem: To determine that furnace 


was operating economically, and well 
within local smoke ordinances. 


Solution: Plant Engineer installed 
G-E electronic smoke density indicator. 
In addition to performing corrective 
action, the indicator coupled with a 
strip chart recorder gives a day-by-day 
record of burning efficiency. It also 
satisfies local authorities that smoke is 
within prescribed limits. 


AUTOMATIC CONVEYOR UNLOADING 


Problem: Piant wanted to prevent 
reversing of loaded conveyor upon 
shut-down of hopper. 


Solution: Plant Electrician wired 
simple electronic timer to hopper 
switch and to conveyor motor. When 
hopper closes, timer starts, counts off 
45 seconds (long enough for conveyor 
to dump load completely), then stops 
conveyor automatically. 


counting, and detecting applications 


7. New high-speed relay is a low-cost unit for use with 

miniature or micro-miniature source and cell. 

8. Transistorized relay features high reliability with 

miniature and micro-miniature source and cell. 

9. Resistance sensitive relay operates on change in ex- 

ternal resistance, ideal for liquid-level control. 

10. Electronic timer is dial-set for given time; can be 

energized or de-energized before the timed interval. 

11. Light sources and receivers are available in standard, 

miniature, and micro-miniature sizes. 

12. Self-contained relay is low-cost, compact, tubeless 

photoelectric relay, ideal for limit-switch-type applications. 
Circle 696 on Page 35 


& CONTROLS 


FOR AUTOMATION 


6 production problems 


SOLVED 


with General Electric 
electronic devices 


These six production problems, and hundreds like 
them, are today readily solved with versatile Gen- 
eral Electric electronic devices. 


Applied with ingenuity, these devices now help 
plants sort, divert, detect, count, and perform other 
operations efficiently. And new uses turn up every 
day. For instance, the G-E resistance-sensitive relay 
is often used to control liquid level, but recently, it 
proved equally valuable as a thread-break detector! 


Cash-in on such new uses of these versatile devices 
by contacting your authorized G-E Distributor early. 
He can solve many of your problems with electronic 
devices from stock. And his experience is invaluable 
on complex applications. 


And for additional information on new ways to 
apply G-E electronic devices, return the coupon for 
your free copy of GEA-6822. General Electric Co. 
Specialty Control Dept., Waynesboro, Va. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


FREE CATALOG 


General Electric Co., Section D793-05 

Schenectady 5, New York 

Please send me a copy of the G-E Elec- 
tronic Devices catalog, GEA-6822, with 
description, specifications, and pricing 
data on the complete line. 

Name = 


Company 
Address __ 





Florida 
means 


enn 


“You have my personal assurance of a sunny business climate 
here in Florida. You have positive assurance of every aid and 
assistance possible from our Florida Development Commis- 
sion and from the overwhelming majority of our businessmen, 
industrialists, and financiers. We have everything to make your 
large and small enterprise healthy and successful. Write, wire 
or phone us TODAY. The only thing better than a FLORIDA 
vacation is having your plant here.” 


. Governor 
State of Florida 
INVESTIGATE DEBT-FREE 


Florida 


.-A10 BILLION DOLLAR MARKET 


FLORIDA DEVELOPMENT © COMMISSION 
BOX 4118A, Tallahassee, Fl 

Please send me “Plant Location gil containing 
all the facts about FLORIDA’S opportunities for 
New Industry, the 10 BILLION DOLLAR CON- 
SUMER MARKET, Labor, Climate, Schools, 
Natural Resources, Favorable Tax Structure. 


Ask about free film | 
“Profile of Progress” [" 


FLORIDA FOR CONVENTIONS — Write for free information 
on Florida's wonderful facilities for your group meeting. 


Circle 697 on Page 119 


reading of dials since dimensional infor- 
mation is clearly displayed. Used in con- 
junction with a position transducer geared 
to a leadscrew or precision rack, this po- 
sition display is available for one, two, 
or more axes of motion with typical reso- 
lutions of 0.001 or 0.0001 inch and dis- 
placements up to 999.999 inches for the 
0.001 inch resolution. Electronics Div., 
Rheem Mfg. Co., 5200 W. 104th St., Los 
Angeles, Calif. 

Circle 435 on Page 119 


Pressure Switches 


Switches which signal pressures and 
differential pressures in the low range of 
0.25 to 16 inches of water column are 
designed for use in a wide variety of in- 
dustrial and aircraft high pressure fluid 
lines, including pneumatic and hydraulic 
systems and process streams. These Delta- 
dyne switches operate by means of a 
spring-biased diaphragm. The diaphragm 
senses very low pressures and at a pre- 
selected point actuates a rod which in 
turn sets off a switch mechanism. Desired 
actuation pressure is set by a direct read- 
ing dial. The units contain no mechani- 
cal linkages and are immune to damage 
from over-pressure up to their rated ca- 
pacity of 250 psi. When used as differen- 
tial pressure switches, actuation of the 
units is completely independent of abso- 
lute working pressure. Pall Corp., Glen 
Cove, N. Y. 

Circle 436 on Page 119 


Electric Clutch-Brake 


Pre-aligned clutch-brake package is de- 
signed for fractional-horsepower duty-cycle 
applications. An electric clutch and an 
electric brake are combined in a _ pre- 
assembled unit with input and output 
shaft extensions and is ready to be in- 
stalled. Unit simplifies the design of new 
equipment or conversion of existing ma- 
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Unmatched in performance, quiet...the reliable 


NEW IP 3000 INDUSTRIAL 
HVORAULIG PUMP 


by 


LUCAS-ROTAX 


PUMP DETAIL 


Basic Pump 
Fixed Stroke 
Fluid displacement 


OS ere 13.89 
Envelope size— 


Nominal working pressure (peak)5000 
Diameter, 11”; Length, 17”. we ° , 


(Ib. per sq. in) (continuous). ..3000 
One of the complete new 
range of quality built hy- 


Nominal speed (peak) 

3 (r.p.m.) (continuous) 
draulic pumps and motors 

by Lucas-Rotax, the s Input h.p. at 1,000 r.p.m. and 

IP 3000 offers many tech- 1,000 Ib. per sq. in. differential.. .38 


nical advances and & Max. Torque (Ib. /ft.) per 1,000 Ib. 

advantages. < per sq. in. fluid pressure 
differential 

@ Smaller size @ Low cost 

@ Lower weight ® High efficiency . 

© Vestebie valde © fuied wilh qcctter (p.sbi.ge). oscccsccsccccaces ----60 


@ Low noise level at higher compensator as 
operating speeds standard equipment 


Recommended Inlet Pressure 


Weight (Ib.) Basic Pump 


. oO 
For further information, contact the agent or office Operating temperature. . — 40 to 200°F 
nearest you today, or write for technical literature. 


a product of creative enginerring by 


LUGAS-ROTAR—S 


LIMITED, TORONTO 
A member of the Lucas organization 


WITH OFFICES AND SERVICE DEPOTS BOSTON ® NEW YORK ® CHICAGO ® LOS ANGELES © HOUSTON ® SAN FRANCISCO ® CLEVELAND 
6010 THROUGHOUT NORTH AMERICA JACKSONVILLE © DENVER © SEATTLE ® BALTIMORE ® TORONTO ® MONTREAL ® VANCOUVER 
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AMP PINBOARDS can do a host of dry circuit 
switching or commoning functions. . . permit 
numerous matrixes in one assembly. Complicated 
switching functions can be accomplished by 
simply inserting or removing a pin. 


You can use these PINBOARDS as modular 

building blocks for instrumentation applications, 

automated tooling, test equipment, data processing 
. any variety of size and grid arrangements 


T in multiples of a basic 15 x 5 hole pattern. 
PO i N Contact springs can be bussed in any combination 
desired. And for safety, there are no exposed 
; conducting surfaces on the rear side of the board. 
The conducting area of the pin is safely inside 
[> ROG RA Mi Ni [ N G board before contact is made with mating springs. 
AMP PINBOARDS are factory pre-wired to your 
specifications . . . with standard or special silk 
screen legends. Designed for simplicity .. . 


flexibility . . . reliability . . . with three 
amperes continuous current rating. 


Write for complete specifications. 
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ANIP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


AMP products and engineering assistance are available through subsidiary companies in: Australia « Canada « England « France « Holland « Italy « Japan « West Germany 


116 Circle 699 on Page 35 AuToMaTion—October 1961 





oovBoOoouIoo 


reader information service 


Advertisements in this issue cover products and services listed below with the pages 
For further information on the topics listed, refer to advertise- 
ments on the pages indicated, note the Item Numbers with the advertisements, and 
circle the Item Numbers on Readers’ Reply Card overleaf. 


on which they appear. 


PRODUCT INDEX 


Adjustable speed drives, 65, §&, 
26-27, 46-47 

Air 
cylinders, 50, 97, 146, 148, 151, 
166 
motors, 148, 151 
valves, 110, 131, 145 

Assembly machines, 31, 48, 91, 136 


Assembly tools, 38 


Bar machine, 2 

Batching, IBC 

Bearings, 137 

Bin level indicator, 163 

Books, 162 

Boring machine, 23, 142 
Brake system, 144 

Briquetting press, 39 
Broaching machine, 6-7 
Building block units, 32-33, 159 


Cabinets, 140 

Checkweigher, 22 

Clutches & brakes, 15, 49, 126, 153 
Coil, processing line, 156 


Consulting, numerical control, 
20-21 

Control 
digital systems, 26-27, 141 
relays, 102-103 
systems, 5, 8, 12, 40, 108-109, 
157 

Conveyor, control panels, 108, 109 


Controls 
conveyor, 24, 152 
counting, 25, 112-113 
electronic, 112-113 
level indicating system, 161 
linear, 127 
liquid level, 123 
motion, 49, 126 
photoelectric, 112-113 
positioning, 1 
pumps, 37 
sensing & switching 
112-113, 123, 141 
speed, 8, 157 
Conveyor controls, 24, 152 
Conveyor systems, 24, 107, 128 
magnetic, 150 
overhead, 44, 139 
pneumatic, 168 
steel belt, 134 
vibratory, 159 
Counting controls, 25, 112-113 
Coupling, 37, 95 
Cylinders, 28, 138 
air, 50, 97, 146, 148, 151, 166 
hydraulic, 50, 97, 146, 166 


systems, 


Data processing, 20-21, 92 

De drives, 95 

Deburring machine, 99-100 
Digital control system, 26-27, 141 
Directional control valves, 36 
Diverter, conveyor, 108-109 
Drilling machines, 32-33, 142 


Drives 

adjustable speed, 5, 8, 26-27, 
46-47 

dc, 95 

hydraulic, 5, 37 

variable speed, 46-47 


Electric heaters, 11 
Electronic controls, 112-113 


Fasteners, 35, 38 


Feeders 
liquids & solids, 121 
parts, 48 
press, 156, 159 
vibratory, 152 


Finishing machine, 99-100 


Gaging machine 143 


Heaters 
electric, 11 
infrared, 130 
Hose line & fittings, 37 
Hydraulic 
cylinders. 50, 97, 146, 166 
drives, 5, 37 
pumps, 37, 115, 125, 153 
systems, 125 
valves, 110, 125 


Indexing machine chassis, 31 
Indexing 
tables, 136, 149, 167 
units, 31 
Industrial recorders, 142 
Infrared heating, 130 
Inspection system, 143 


Level indicating system, 161 

Limit switches, 1, 17-18, 129, 136, 
158, 163 

Linear controls, 127 

Liquid level controls, 123 


Machine tools 
bar, 2 
boring, 23, 142 
broaching, 6-7 
deburring, 99-100 
drilling, 142 
Machines 
assembly, 31, 48, 91, 136 
in-line indexing, 31 
riveting, 35 
spray coating, 133 
wire cutting, 34 
wire stripper, 34 


Magnetic conveyor system, 150 
Manufacturing engineering service, 


Marking equipment, 124 
Measuring 
counting controls, 25 
speed, 141 
Meter relays, 132 
Mold handling systems, IFO 
Motors, 26-27, 46-47, 153 
air, 148, 151 
generator sets, 46-47 
servo, 19 


Numerical controls 
consulting, 20-21 
positioning, 127 


Numerically controlled 
tools, boring, 23 


machine 


Order-picking, 108-109 
Overhead conveyor system, 44, 139 


Packaging, 30, 43 
Parts 
feeders, 48 
washers, 160 


Photoelectric controls, 112-113 
Plant location guide, 114 

Plug-in switches, 17-18 
Pneumatic conveyor systems, 168 
Positioner, 1 

Press feeders, 156, 159 

Presses, briquetting, 39 
Programming 


numerically controlled, 20-21 
pin-boards, 116 


Proportioning, 121 
Proximity, limit switches, 136 


Pump 
controls, 37 
hydraulic, 37, 115, 125, 153 


Reader tape, 127 
Readout, 128 


Recorders 
industrial, 142 
weight, 122, 148 
Relays 
control, 102-103 
meter, 132 
telephone type, 121 
timing, 135 


Riveting machines, 35 


Scales, 35 
Screwdrivers, 160, 163 
Screw holding devices, 163 
Sensing & switching 
112-113, 123, 141 
Servo motors, 19 
Solenoid valves, 105, 138, BC 
Speed 
control, 157 
measuring, 141 
reducers, 153 
Speed drives 
adjustable, 5, 8, 26-27, 46-47 
Spraying machine controls, 133 
Stackers, 154 
Strapping machine, 29 
Switches 
limit, 1, 17-18, 129, 136, 158, 
163 
plug-in, 17-18 


system, 


Tables, indexing, 136, 149, 167 

Tape, coding system, 92 

Tape controlled machines, boring, 
23 


Tape 
coding system, 92 
controlled machine, boring, 23 
reader, 127 


Telephone type relays, 121 


Transfer 
devices, 152 
machines, 159 


Valves. 105, 127, 138 
air, 110, 131, 145 
directional control, 36 
hydraulic, 110, 125 
solenoid, 105, 138, BC 


Variable speed drives, 46-47 


Washer parts, 160 

Weighing, 22, 122 

Weighing & feeding, 35, 121, 148, 
IBC 


Weight recorders, 148 
Wire cutting & strapping, 34 
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reader information service 


For additional information on anything described or advertised in this issue circle 
Item Numbers on a Readers’ Reply Card. 


Fill in your name, title, address, etc.—Drop it in the mail—Your request will receive 
prompt attention and will be filled directly by the manufacturers. 


So you will not have to clip this issue, we will gladly send you a personal copy of 


any article. 


Just fill in the page numbers and titles of the articles you desire. 


INDEX OF EQUIPMENT BY ITEM NUMBERS 


(New Equipment, New Components, and New Literature covered in this issue) 


Adhesives, 
ing, 477 


Adjustable speed drives, 
magnetic, 484 


Anodes, electroplating, 482 
Assembly, eyelet, 485 


Assembly machine, 
sistor, 420 


pressure-sens- 


tran- 


Belting 
flat wire, 438 
hinged steel, 495 

Bezels, annunciator win- 
dow, 508 


Boring spindle, 409 
Boxbander, 417 


Checkout systems, digital. 
421 
Checkweigher 
bag, 479 
case, 479 
Cleaners, air, 507 
Clutch-brake, 437 
Clutches, air-actuated, 496 
Computers, 427 
building block, 454 
general purpose, 474 
Controls 
flowsheet instrument 
symbols, 506 
heating furnace, 488 
level, 470 
numerical positioning, 403 
position display, 435 
pressure, 449 
scale, 464 
spectrochemical, 478 
temperature, 446 
time, 503 
torque, 503 
valve, 468 
viscosity, 502 


Conveyors, belt, 424 
Cooler, bulk material, 510 
Couplings, dry fluid, 492 


Cylinders 
hydraulic, 481 
throw-away, 465 


Data processing, 499 
computers, 427, 474 
linear programming sys- 

tem, 494 
numerically controlled 
roll grinder, 401 
program simulator, 460 
readout, 434 
tape programmer, 410 
tape punch, 442 
tape reader, 412, 418 


Deflashing process, rubber, 
483 


Display screens, 491 
Drill 
heavy-duty, 419 
program, 423 
Drives 
clutch-brake, 437 
dry fluid, 492 
magnetic, 484 
variable speed, 441 


Electrical components, 433, 
436, 437, 439, 447, 448, 
453, 459, 461, 462, 466, 
493, 498, 501 


Electroplating 
anodes, 482 
chemicals, 482 


Feeders 
dry materials, 471 
piece-parts, 405 
tubular pneumatic, 430 


Finishing machine, 429 
horizonta) stack, 407 


Finishing, spray equipment, 
490 


Fittings, compression tube, 
497 

Flow regulator, 463 

Flowmeter, dry materials, 
452 

Vlowsheet instrument sym- 
bola, 506 


Grinder 
centerless, 431 
numerically controlled, 
401 
Grinding and polishing ma- 
chine, 425 


Handling 
boxbander, 417 
bulk weighing 

406 
checkweigher, 479 
conveyors, 424 
feeders, 405, 430, 471 
overhead track, 415 
sorter, 408 
vibrator, 455 

Heat exchanger, 510 

Heater, bulk material, 510 


Heating machine, induc- 
tion, 431 

Hydraulic components, 451, 
456, 475, 481 


system, 


Imprinting machine, can, 
404 


Indexing and rotary tables, 
426 


Indexing slide table pack- 
age, 411 


Indicators, strain gage, 509 

Infrared processing equip- 
ment, 476 

Instrument 
440, 469 

Instrument indicators, 434, 
491, 509 


controls, 432, 


Labeler-imprinter, package, 
505 


Level control system, 470 
Level, electronic, 444 


Linear programming sys- 
tems, 494 


Machine attachment, 426 


Machine tool attachments 
indexing slide table pack- 
age, 411 
transfer unit, 428 
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Machine tools 
boring spindle, 409 
drill, 419, 423 
grinding, 431 
grinding and polishing, 

425 

roll grinder, 401 
tapping, 414 

Machines 
belt sander, 480 
brazing, 402 
finishing, 429 
forming, 487 
heating, 431 
mixers, 500 
stack-finishing, 407 
transistor assembly, 420 
weighing, 406 
weight classifier, 422 
welding, 414 


Manometers, 496 


Marking 
can imprinting machine, 
404 


in-line offset printer, 413 

pressure sensitive tapes, 
477 

Measuring 

amplifiers, 499 

electronic level, 444 

flowmeter, 452 

flow regulator, 463 

manometers, 496 

photoconductive cell, 445 

temperature controller, 
446 

temperature transmitter, 
473 

thermocouples, 489 

timer, 457 

turbidity transmitter, 450 


Mechanization, unit, 486 


Metalfinishing 
anodes, 482 
chemicals, 482 

Mixers, granular material, 
500 

Motors, air, 433 


Numerical positioning con- 
trol system, 403 


Oven unit, 
443 


quarts lamp. 


Packaging 
adhesives, 477 
boxbander, 417 
labeler-imprinter, 505 


Photoconductive cell, 445 


Pneumatic components, 
467, 475 


Polishing machine, 425 
Position display, 435 


Positioning controls, nu- 
merical, 403 


Power units, hydraulic, 481 
Pressure controller, 449 
Printer, in-line offset, 413 
Program simulator, 460 


Programming system, 
linear, 494 


Pumps 
hydraulic, 481 
pneumatic, 467 


Pyrometer, 446 


Quartz lamp unit, 443 


Reader, tape, 412, 418 
Readout, data, 434 
Receiver, pneumatic, 464 


Recorder 

solid state, 469 

transistorized, 440 
Recording instruments, 499 
Relays 

control, 448 

general purpose, 462, 493 

latching, 466 

time, 459 


Sander, belt, 480 
Screw inserting 
414 
Sensing system, 453 
Sheaves, variable 
472 
Simulator, program, 460 
Sorter, precision, 408 
Spectrochemical] instru- 
ments, 478 
Sprockets, shear pin, 504 
Switches 
electrical, 436 
master, 439 
pressure, 481 
rotary limit, 447 
solid state, 461 


Switching system, 453 


machine. 


speed, 


Tables, rotary and index- 
ing, 426 

Tapping unit, 458 

Temperature transmitter, 
473 


Terminal panel wiring 
block, 501 


Test instruments, 499 
Tester, synchro-resoiver, 
416 
Testing, digital 
systems, 421 
Thermocouple materials, 
489 
Time controls, 503 
Timers 
electronic, 457 
memory, 432 


Track, overhead materials 
handling, 415 


Transfer unit, 428 


checkout 


Unit mechanization, 486 


Valve controller, 468 


Valves 
flow divider, 451 
solenoid, 456 
solenoid operated, 475 


Variable speed drives, 441 
Vibrator, electric, 455 


Weighing system, bulk, 406 
Weight classifier, 422 
Welding machine, 414 


Wiring block, terminal 
panel, 501 
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POSITIVE CONTROL OF MATERIALS FLOW 


THere's 
BeTreR. WaY 
to Proportion 


LIQUIDS TO 
SOLIDS! 


Does your present proportioning sys- 
tem suffer from short range limitations? 
Can one unit run empty and waste in- 
gredients . . . spoil end product? B-I-F 
offers a new concept in the control of 
liquid to solid proportioning in the com- 
bination of its continuous dry materials 
weigher and its closed loop metering sys- 
tem. Fail-safe system automatically 
stops when either unit is empty. . . pre- 
vents ingredient waste and product spoil- 
age. Forced balance weighing principle 
provides wide range, greater accuracy. 
System governed by simple gravity flow 
... Operates automatically, continuously 
... features explosion-proof construction! 


Free Facts 


B-I-F continuous liquids-to-solids 
proportioning system adapts to a wide 
range of applica- 
tions. Spray nozzle 
easily applied on 
liquid unit. Request 
complete details ... 
write for free facts 
today! 


industries — 


A DIVISION OF 
THE NEW YORK AIR BRAKE COMPANY 


527 HARRIS AVENUE, PROVIDENCE 1, RHODE ISLAND 


Circle 700 on Page 119 


chines to automatic duty-cycle operation 
by eliminating the need for special mount- 
ing hardware or for precision alignment 
of several different components. Up to 
several hundred machine cycles a minute 
can be accomplished using the Electro- 
Pack drive with a continuously running 
electric motor or other power input. Unit 
is available in three sizes: Rated 10, 60, 
and 240 lb inches static torque for maxi- 
mum shaft speeds of 10,000, 7500, and 
5000 rpm respectively. Warner Electric 
Brake & Clutch Co., Beloit, (Wis.) 

Circle 437 on Page 119 


Flat Wire Belting 


Flat wire belts are available in mesh 
sizes of 1 by 1 inch, % by | inch, and 
4 by % inch. Any width up to 12 ft 
may be supplied, and mesh can be formed 
from carbon steel, galvanized steel, or 
stainless steel. Wire widths and rod di- 
ameters can be varied to meet strength 
requirements, although the standard width 
of wire is % inch. Belting can be either 
friction or sprocket driven. It finds ap- 
plication in the food process industry, the 
metalworking industry, the ceramic in- 
dustry, and in certain phases of the 
chemical process industry. Cambridge 
Wire Cloth Co., Cambridge, Md. 


Circle 438 on Page 119 


Master Switches 


Line of master switches includes two 
types: An induction-type master switch 
(illustrated) which provides smooth, step- 
less speed control for industrial cranes, 
electric shovels, and other equipment us- 
ing variable-speed drives; and a joy stick 
master switch in which a single operating 
handle permits simultaneous control of 
motions with one hand. The in- 
duction-type switch, using the variable 
output of a differential transformer, elimi- 
nates wear-producing sliding parts. The 
single handle of the joy stick master 
switch can be moved into any horizontal | 
quadrant and into any position within | 
the quadrant. Either of these master | 


two 


Stromberg- 
Carlson” 


RELAYS 


Telephone-type 
quality « reliability 
durability 


“A” spring combinations. 


TYPE B: gang-type. Up to 60 Form “‘A” 
spring combinations. 


TYPE BB: 


TYPE C: two on one frame. idea! where 
space is tight. 


TYPE E: characteristics of Type A, plus 
universal mounting. Interchangeable with 
other makes. 


up to 100 Form “A” springs 


Types A, B, and E are available in high- 
voltage models. Our assembly know-how is 
available to guide you in your specific ap- 
plication. If you desire, we can also provide 
wired mounting assemblies. 

Details on request from these Stromberg- 
Carison offices: Atlanta—750 Ponce de 
Leon Place N.E.; Chicago—564 W. Adams 
Street; Kansas City (Mo.)—2017 Grand Ave- 
nue; Rochester—1040 University Avenue; 
San Francisco—1805 Rollins Road. 
GENERAL DYNANICS 


TELECOMMUNICATION 
Circle 701 on Page 119 





switches can be desk, console, or pedestal 
mounted. General Electric Co., Schenec- 
tady 5, N. Y. 

Circle 439 on Page 119 


Transistorized Recorder 


Recorder has fully transistorized circuits, 
positive drive action, a built-in voltmeter, 
and a direct reading range dial. It pro- 
vides a stable, noise-free magnetic flow- 
meter ac potentiometer. The entire unit 
is built on a single removable chassis, 

e and amplifiers, preamplifiers, and a range 

Why you should think of your scales sama are cali on plug-in cards 
that can be easily removed and replaced. 

as MONEY WEIGHING MACHINES The recorder features an automatic quad- 
rature rejection which requires fewer 

adjustments while providing a high level 

Cold, hard cash is the final value yardstick you must apply of stability. Other features include: Easy 

to every material or product that moves into, through, or access to controls; all adjustments are on 

out of your plant. How much does it cost? How much does front of the case; positive On indication; 

it save? How much profit does it produce? In the last electronic smoothing; and a built-in dash- 


; ‘ pot. Fischer & Porter Co., 862 Jackson- 
analysis, the answer always comes up in dollars and cents. ville Hh. Wanstusn: 


With dollars at stake, the right Toledo Scale at each weigh- aii sito cia 


ing point is of the utmost importance ...the backbone of 
control your needs demand. Your Toledo representative 
will take a personal interest in helping you get all the 
benefits provided by advanced Toledo methods and equip- 
ment. Write today. Toledo Scale, Division of Toledo Scale 
Corporation, Toledo 13. Ohio. (Toledo Scale Company of Canada, Ltd., 

Windsor, Ontario.) 


TOLEDO PRINTWEIGH® “400” 
provides complete printed weight records 


Prints where you wish on full 
8%" x 11” forms, or on tickets 
or strips. Prints full figures, even 
when unit weights are used. 
Positive weight identification, 
with selective numbering, weight 
symbols, or consecutive number- 
ing. Also prints time and date, 
if required. Weight data may be * * 
transmitted electrically to re- Variable Speed Drive 
mote adding or other office Speeds between 180 and 1800 rpm are 
machines. Ask for Bulletin 2017. obtainable from this variable speed drive 
when an 1800-rpm motor is incorporated. 
Using a 1200-rpm motor all speeds be- 
tween 120 and 1200 are available. Either 


Fh) drip-proof or totally enclosed fancooled 
units can be furnished in 14, 34, or 1 hp. 
i A simple control wheel regulates the out- 


: : put shaft to the desired rpm. A pointer 
Headquarters for Weighing Systems indicates on a calibrated speed plate the 
exact rpm at which the output shaft is 


Circle 702 on Page 119 AuTomMaTion—October 1961 





A NEW ADDITION TO THE 
Bh AA 


POSITIVE 
ULTRASONIC 
eae 

CONTROL 





Now, two new ultrasonic sensors, especially for level con- 
trol have been added to the Delavan line of soNnAc sensing 
and switching devices. 


The single sensor system is recommended for liquid level 
control and the double sensor system for dry level control. 


Control is maintained by installing the soNnac sensor 
through the wall of the vat, bin or hopper. When the oscilla- 
tion on the face of the sensor is dampened or impeded by 
the material being sensed, the signal to the control unit 
changes, activating a relay. 


FIG. 1—LIQUID LEVEL (One Sensor) FIG. 2—DRY LEVEL (Two Sensors) 


For level control, sonAc is accurate to .005” and has a 
response time of 25 milliseconds. Performance of the sensor 
does not deteriorate with age. 


The level control uses to which soNAc can be applied are 
virtually unlimited. It is not affected by the viscosity’, 
specific gravity, conductivity, or capacitance of the material 
being sensed. Temperature or pressure changes of the ma- 
terial do not alter its performance. False signals are elimi- 
nated because SONAC may be adjusted so as not to sense 
steam, foam, or vapors. 

*Viscosity may affect response time. 


Canadian Representative: 
KNOWLES & FOSTER (North America) Ltd. 
708 Terminal Bidg., Toronto 1, Ontario, Canada 


ULTRASONIC SENSOR 


>? DELAVA* 


The components of Sonac (sensor actual Size) 


SONAC is extremely rugged. Sensors are type 304 stainless 
steel. The electronic components in the sensors are her- 
metically sealed and will withstand pressures to 2000 psi 
and temperatures from —425° F. to +450° F. They are 
immune to shock, vibration or mechanical damage. 


” 


The control is a compact unit 5” x 5” x 5” and features 
transistor circuitry. Power consumption is one watt and 
the unit will operate in temperature ranges from 40° F. 
to 135° F. 


Here’s how SONAC can be used for sensing and switching 
applications other than level control. 


TN if 
tae 4 


Lt 


wget 7 


] 


-: 


Automatic Counting Door Control Overheight Signal 


Positioning Package Routing Size Control 


There are dozens of applications for SONAC single and 
double sensor units. Let it go to work for you now, write: 


DELAVAN 


Manefacaring Company 


WEST DES MOINES « IOWA 
Circle 703 on Page 119 





WN CATA a 


WITHOUT MARRING OR DISTORTING 
SURFACES ... 


* CLEARLY 
¢ PERMANENTLY 
* AT LESS COST 


MATTHEWS 


AIRGRIT 


MARKING MACHINE 


Matthews Airgrit eliminates many mark- 
ing problems. It may be the answer 
to yours. 

Through inexpensive molded rubber 
masks, it will “‘blast-etch’”’ trademarks, 
names or codes with lettering as small as 
.055” within a fraction of a second. 
Masks have surprisingly long life for 
economical marking. 

Self contained unit needs only air source 
and electrical outlet for easy installation. 
Simple to operate, no special training 
required. 


Write for Bulletins C-25, C-26 or forward part for sample marking 


an FMAT IT RIEWS 
AY 8 EVIFAGREKGIIN EG) 
PRODUCGYTS 


JAS. H. MATTHEWS & CO. 


3945 FORBES AVENUE ° PITTSBURGH 13, PENNA. 


Circle 704 on Page 119 


turning. The incorporation of a four- 
speed transmission as a component of the 
drive results in three times greater torque 
at low speed than in any comparable 
friction type unit. Lima Electric Motor 
Co. Inc., Dept. 286, Lima, Ohio. 

Circle 441 on Page 119 


Paper Tape Punch 
Motorless, direct-drive paper tape punch 
will perforate any 5, 6, 7, or 8 hole tape 
at rates up to 20 characters per second. 
Typical applications include: Business 
data processing, communications, process 
control, machine tool control, automatic 
testing and checkout, and telemetry data 
reduction. Model P-1002 is available in 
three package styles—in a cabinet for 
bench or desk use, without a back cover 
for OEM mounting, and with a 19-inch 
front panel for mounting in a standard 
relay rack. Invac Corp., 14 Huron Drive, 
Natick, Mass. 
Circle 442 on Page 119 


Quartz Lamp Unit 
New techniques, using fluid cooling, 
make it possible to construct very com- 
pact quartz lamp ovens and furnaces that 
have extremely high heat transfer rates. 
In addition to precision control of equip- 
ment with no contamination during proc- 
essing, almost any shape of equipment 
may be fabricated to meet requirements 
for temperatures up to 3000F. Fostoria 
Corp., Box 100, Fostoria, Ohio. 
Circle 443 on Page 119 
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. 
Electronic Level 
In the Talyvel electronic level the stand- 
ard bubble is replaced by a pendulum 
and a pair of variable inductance trans- 
ducers which provide an electrical dis- 
placement signal. This signal is ampli- 
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Steam Turbine 
Oy) 


Constant displacement piston pumps 
driven by low pressure steam tur- 


bines deliver fire-resistant fluid to : ; 5.1 HP 
accumulators for energy storage. = mt 3 1200 RPM 
Thus, high horsepower output for Stoom Turbine 
fast opening and closing of process 


control valves is obtained with low 
horsepower input. 


Hast and precisely controlled motions, having the 
high reliability demanded by modern processing, are 
inherent characteristics of hydraulics. In addition, 
these advantages are obtained at low cost, for you can 
cover your full range of operations—from valve control 
to power transmission—with standard Vickers com- 
ponents. Your engineers enjoy unlimited design flexi- 
, : bility through a choice of electric, electronic, pneumatic 

electro-hydraulic system for controlling . . c 

cateneaiia Tia taakeene  evalin and manual signals to control the hydraulic pumps, 

Physical layout provides optimum cir- motors, cylinders, and variable speed drives. 

cuit efficiency, ease of servicing, and 

good appearance. Vickers complete packaged systems are ready to go 
into service upon arrival in your plant, since they are 
thoroughly pretested before shipment. They are prop- 
erly designed and built to give maximum service life 
with little downtime, thus helping to keep your plant 
on stream. 


Control console and power unit form 


Get more information on the job being done by 
Vickers packaged hydraulic systems in chemical, petro- 
chemical, petroleum refining, and other processing 
industries by writing today for Bulletin 15802, 
“‘Packaged Hydraulic Systems for Process Control.” 


VICKERS INCORPORATED 


wis DIVISION SPERRY RAND CORPORATION 
This power package includes all hy- 


draulic pumps and valves for complete 
control of automatic cyclic operation 
of process in a butadiene plant. 


ADMINISTRATIVE and ENGINEERING CENTER 
Department 1536 ° Detroit 32, Michigan 
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IDEAL FOR AUTOMATED MACHINES 


FAST 
ACTING 


eh bas 
ENGAGEMENT 


lit: Me 4444 e 1S 


REMOTE 
CONTROL 


COMPACT 
le] $j ic], 


SELF 
ADJUSTING 


ELeEcTrriic 


CSLADS DOSES 
and B3F2A Es 


Incorporating advanced design principles proved through years of 
service, the MAXITORQ Electric Clutch is well adapted to all types of 
machine drives. Simple in design . . . built to machine tool standards 
. requires no adjustments, can be used either as a clutch or brake. 
Disc separators not only separate discs, but also break up residual 
magnetism and result in extremely fast, positive action with no drag or 
heating in neutral. There are few moving parts. Electrical operating 
unit remains stationary — hence, no troublesome slip rings, brushes, or 
difficult wiring problems. Operation is on standard 100 V d.c. Other 
voltages on special order. 
If you have a clutch or brake application where you are looking for 
NEW and IMPROVED performance, we invite you to bring the problem 
to us. Phone, wire, or write Dept. AT for Bulletin No. 90. 


SPECIAL FEATURE S$ 


NO levers, cams, or other highly 
stressed mechanical parts. 


Engaged entirely by 
magnetic flux. 


Operation is not dependent 
upon rotation. 


Operate either on-off or by 
varying voltage for torque control. 


Finished complete, assembled, 
and ready to install on shaft. 


NO troublesome slip rings 
or brushes. 


THE CARLYLE JOHNSON MACHINE CO. 
MANCHESTER, CONN. 


Circle 706 on Page 119 


fied to feed a center-zero meter. The level 
can be mounted in places where it would 
be difficult to read a block level. The 
meter unit can be placed at a distance 
up to 300 ft from the level unit, where 
it can be conveniently seen and read. It 
is battery operated. The transistorized am- 
plifier and meter is scaled both in angu- 
lar measure as well as linear to indicate 
precisely the amount of tilt of the level. 
Engis Equipment Co., Div. of Engineer- 
ing and Scientific Instrumentation, 431 
S. Dearborn St., Chicago 5, Ill. 

Circle 444 on Page 119 


Photoconductive Cell 
Miniature photoconductive cell is capa- 
ble of measuring either tungsten or day- 
light over a wide range of color tem- 
peratures through variation in its con- 
ductance. The “I” series of cells con- 
tains six distinct types designed for both 
normal and low impedance transistor 
type applications in both side and end 
view hermetically sealed configurations. 
Typical applications for the cells are tele- 
vision picture tube brightness and con- 
trast control, photographic exposure meters 
without correction filters, and reliable 
streetlight switches. Clairex Corp., Eight 
W. 30th St., New York, N. Y. 
Circle 445 on Page 119 


Pyrometer 
Pyro-650 optical brightness pyrometer 
makes possible continuous recording and 
controlling of high temperatures in a 
range from 1200 to over 7000F. It has 
many uses in industries such as metals, 
cement, ceramics, glass, refractory mate- 
rials, and others where operations are 
carried out at high temperatures. This 
device is ideal for those applications where 
thermocouples or total radiation pyrom- 
eters cannot be used. Instrument Develop- 
ment Laboratories Inc., 67 Mechanic St., 
Attleboro, Mass 
Circle 446 on Page 119 


Rotary Limit Switches 

Line of low ratio, geared-down and 
geared-up rotary limit switches has gear 
coupled potentiometer options. Illustrated 
is a four circuit unit with a 1:1 ratio for 
the cams and a 1:3 ratio for the potenti- 
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3 VITAL FACTORS 
NUR ICAL 
CONTROL 


1 - ACCURATE 2 - PRECISE CONTROL 3 - RAPID, RELIABLE DATA REDUCTION 
MEASUREMENT OF POWER DRIVE 


The linear transducers in the Sperry Rapid, reliable data reduction is ob- 
Control provide highly accurate meas- tained through the use of the Sperry 
urement unaffected by age or wear. The exclusive Sperry electro- Tape Reader. This reader uses low 
Made of a special glass/mica com- hydraulic Servo Valve provides pressure airflow to read punched tape. 
pound, these transducers have acoef- precise control of hydraulic The air pressure also keeps the reader 
ficient of expansion similar to steel cylinders or motors. The Sper- head and tape clean, thus avoiding 
and consequently introduce no meas- _—ry valve’s unique construction reading errors due to dirt contamina- 
urement error within the machine eliminates linkages, springs tion. The Sperry block reader can read 
mass due to temperature changes. and “dither”. ten, twenty line blocks per second. 


There is a fourth factor that is vital to 

any numerical control installation and that is 
Systems Engineering. Sperry's staff of 

servo systems engineers, strategically located 
across the country, is at your disposal to ensure 
the success of your particular application. 


For more systems application data for your 
particular machine or process, write to: 


SPERRY GYROSCOPE COMPANY OF CANADA, LTD. 
P.O. Box 710, Montreal 3, Que. 
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Readouts 


Series 10000 


DISPLAY NUMBERS, WORDS, 
COLOR, and SYMBOLS 


Ideal for computers, electrical and 
electronic test equipment, control 
systems, and annunciation boards. 
Price complete from $18.00. Write 
today for complete detailed speci- 


fications and quantity prices. 


InoustRiat Evectrowic Encineers, inc. 
5528 Vineland Ave., North Hollywood, Calif. 
Circle 708 on Page 119 


ometer. A typical application would be 
controlling end limits of a motor operated 
valve with the potentiometer providing 
continuous valve position indication in 
a remote location. Units are available hav- 
ing 2 through 4 S.P.D.T. or 2 D.P.D.T. 
switches with gear ratios of 1:1, 1:2, 1:3, 
3:1, and 2:1. Potentiometer coupling is 
available with the 1:1 ratio unit and can 
be geared at 1:1, 1:2, and 1:3. Gemco 
Electric Co., 25685 W. Eight Mile Rd., 
Detroit 40, Mich. 

Circle 447 on Page 119 


Control Relay 

Solid-state control relay has high sensi- 
tivity to low level currents with resolu- 
tion of one microampere. The switch’s 
ability to withstand adverse environmental 


WHO, But A-F Could Have Engineered This 
Conveying System To Operate So Efficiently? 


Here is but one station in the com- 


plete, fully automated conveying sys- 
tem developed by A-F for smooth, 
efficient mail flow throughout this 


modern post office. 


Whatever your parts, products or 
package handling requirements—how- 
ever complex—check first with A-F for 
latest information and prices. 

Write us, without obligation—today ! 


A-F ENGINEERED CONVEYING SYSTEMS 


Also Pre-Engineered Conveyor Components 
Wheel, Trolley, Roller, Beit. 


THE ALVEY-FERGUSON CO., 172 Disney St., Cincinnati 9, Ohio 


Circle 709 on Page 119 


conditions makes it particularly valuable 
for military ground support equipment and 
for industrial use in which high reliability 
and flexibility are important. Converter’s 
single set point is easily adjustable with 
accuracy and repeatability of one micro- 
ampere over full input range. The signal 
input range from 0 to 100 microamperes 
may be extended under special conditions 
with no loss in resolution. Control Sys- 
tems Div., Daystrom Inc., 4455 Miramar 
Rd., La Jolla, Calif. 

Circle 448 on Page 119 


Pressure Controller 


Unit incorporates the features of stabil- 
ity and ruggedness with single knob pro- 
portional band adjustment to tune pilot 
response to system requirements. The 
easy matching of this proportional bank 
controller to the ideal response required 
in a particular pressure control system 
overcomes cycling and unstable control 
tendencies caused by time lags and system 
inertia. The controller can be used in 
corrosive service or corrosive atmospheres 
for the precise and stable control of steam, 
gas, or liquids. It is ideal for applications 
where nonsparking control equipment is 
required. Unit is available from stock 
in both direct acting (Type PDAP) and 
reverse acting (Type PRAP) models. 
Leslie Co., 144B Delafield Ave., Lynd- 
hurst, N. J. 

Circle 449 on Page 119 


Turbidity Transmitter 


Instrument measures the percentage of 
solids in a liquid and transmits this 
measurement to recording and/or indicat- 
ing equipment at remote stations up to 
500 ft distant. Designated as Type 
UTILIOOA, the unit includes a flow cham- 
ber, a light source, and a bolometer and 
can be calibrated for any convenient 
range and units. The turbidity trans- 
mitter operates at pressures up to 60 
psig and temperatures up to 250F. It 
responds to changes of 0.1 per cent or 
less of full scale. A receiver-recorder can 
be used with this device to provide con- 
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Specify National Acme’s SL2X . . . and eliminate limit switching problems under explosive conditions. Tested and 
certified “‘explosion-proof” by both Underwriters’ Laboratories and the Bureau of Mines, the SL2X is specifically 
designed for use in the mining, chemical, process industries . . . anywhere explosions cannot be tolerated. Latest of 


National Acme’s dependable SL2 “Machine Life” Limit Switches, the nw ? * i 
SL2X also offers ... a variety of cam arrangements for extreme opera- Gq ‘ oo ed a 


= a, 


ting flexibility . . . ample overtravel (67°) and by-pass (90°) . . . light 


operating pressure (12% Ibs. at 1%” radius). Get all the details on this new A € rm e : 196 tata stieer 
standard of limit switching dependability and safety. Call, write or wire. sates Offices: Newark 2, N. J., Chicago 6, Ill, Detroit 27, Mich. 


Circle 710 on Page 119 





ARS a RAS 
VIDES TEMPERATURES FROM 1° TO 3000° F. FOR ANY 
INDUSTRIAL APPLICATION WHERE HEAT IS REQUIRED 


The Fostoria Infrared process is partly responsible for the quality built into 
the products you see here. Its versatility provides economies unheard of in 
convection heating equipment. Its speed breaks bottlenecks in production 
techniques. Its flexibility allows adjustment to new conditions with a 
minimum of effort. If you use heat in your manufacturing process, make a 
note to check with Fostoria about how to improve product quality with this 
time-saving, money-saving, labor-saving elecric infrared equipment. 

For temperature requirements under 900° F. send for folder “Applications 
Unlimited.” 

For temperature requirements from 900° to 3000° F. send for “Break- 
through” folder. 


A 


Y 


* 


BREAK 
ROUGE 


en? oe eo? ie ee 


THE FOSTORIA CORPORATION + FOSTORIA, OHIO 


UE aa ak 
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Circle 711 on Page 119 


tinuous remote chart records of the meas- 
ured variable. Bailey Meter Co., 1050 
Ivanhoe Rd., Cleveland 10, Ohio. 

Circle 450 on Page 119 


Flow Divider Valve 
Model 131089 priority-type flow divider 
valve simplifies control of hydraulic sys- 
tems requiring a variable rate of fluid 
flow from one fixed displacement pump. 
Principal design feature of this valve is a 
lever-controlled orifice that can be ad- 
justed to provide optimum rate of flow 
to meet specific conditions. Positively 
locked stops provide 10 calibrated rates 
up to 60 gpm in addition to the shut-off 
position. The valve can be linked with 
additional units in series or parallel cir- 
cuits to operate multiple motors and actu- 
ators in the same system from one pump. 
This valve can be controlled directly or 
from a remote location by an extension 
shaft. It handles all standard mineral 
type hydraulic fluids at temperatures up 
to 250F. Hydraulic Electronic Div., Fa- 
wick Corp., 9919 Clinton Rd., Cleveland 
11, Ohio. 
Circle 451 on Page 119 


Dry-Flow Meter 
Device has been developed for measur- 
ing, by weight, the flow of almost any 
dry material. The smallest Model IPI 
Dry-Flow meter accurately measures flows 
as small as 5 lb per minute. Seven 
models for 2 to 14-inch spout sizes are 
available in the Model A series. The 
largest unit of the series is capable of 
measuring up to 3500 lb per minute. 
Materials successfully measured with an 
accuracy of +1 per cent include carbon 
black, pelletized products, and wood chips. 
Unit is easily installed in existing piping, 
without major alterations. Industrial 
Powertronix Inc., 621 S. W. Morrison St., 
Portland, Oreg. 
Circle 452 on Page 119 


Switching System 

Noncontact sensing and switching sys- 
tem using ultrasonic energy for its beam 
will sense liquids, solids, ferrous or non- 
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NEW 
HANNIFIN 
“HUSTLER 
VALVES = 
GIVEYOU “z= 


HOW FAST? So fast it fills 12 cu. in. test 


chambers from 0 to 90 psi in 0.029 seconds. Larger, 
100 cu. in. chambers fill in 0.075 seconds. Valve itself 
has been cycled on test over 3,000 times a minute. 
We know of no faster valve. 

. 9 HOW SURE? Valve will operate on severely re- 


stricted air supplies and at pressures down to 15 psi, 


thanks to a reserve volume of pilot air, maintained 
at maximum line pressure in a self-restoring accumu- 
lator chamber (patent applied for). Low-wattage, 
nylon encapsulated, plug-in solenoids are guaranteed 
for life against burnout. New ‘““Comb-O-Seals’’—one- 


piece, pressure-energized—seal positively, cannot be 


improperly assembled. Any of today’s varied air line 
lubricants can be used. Both pilot valve and main 
valves operate on poppet principle, cannot stick in 
dirty air. 

HOW GOOD? Good for millions of leak-proof 
cycles! All-aluminum, die cast construction gives you 
light weight, assures clean, smooth air passages. Base 
mounting—all connections, air and electrical, are 
permanently made to the base. Quick plug-in feature 
—entire operating unit “‘plugs’’ into base; remove two 
screws and it lifts off easily and quickly. Locking 
manual over-ride is standard on all solenoid models. 
All models fully meet J.I.C. standards. 


ADD-A-FOLD BASES (optional) permit 


joining a number of valves together, with one supply, 


one exhaust, one gallery for electrical connections. 
You can have either maintained or momentary 
contact electrical actuation— or remote pressure actua- 
tion. Valve is available in %"’, 4%” and %” pipe 
sizes. Write for new Bulletin 0611-B1. 
PARKER-HANNIFIN 


VALVES anuse 

MOUNT ON Ry HANNIFIN COMPANY DIVISION 
ANNIFIN ; 

34%" CENTERS 541 South Wolf Road « Des Plaines. illinois 


CORPORATION 
Pneumatic ano Hyorautic system COMPONENTS 


EUROPEAN DIVISION - PARKER-HANNIFIN N.V. - SCHIPHOL+THE NETHERLANDS 
3419-PH 
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NEWS! API NOW HAS A CONTINUOUS READING METER- 
RELAY. No signal-sampling interrupters necessary. The 
CRMR indicates continuously, controls continuously, resets 
automatically. Built around an unrestrained D’Arsonval move- 
ment, it will monitor and control any variable translatable 
to analogous voltage or current values. Sensitive enough to 
operate on inputs as small as 5 millivolts or 10 microamps 
full scale, it will accept low-level signals without amplifica- 
tion. Compact as a panel meter, it needs only a power supply 
and load relay (both of which API can furnish) to make a 
complete little control system. Or, you can build it into an 
equipment control network. Bulletin S-2-1 will give you 
details on operation, along with specifications and price 
information. A copy is yours for the asking. 


Ey 


ASSEMBLY PRODUCTS, INC. 
CHESTERLAND 27, OHIO 


SA 2376 


Circle 713 on Page 119 


ferrous metals, opaque or transparent ob- 
jects. The Sonac system consists of an 
amplifier, containing a power supply and 
control relay, and one or two sensors 
which are not affected by ambient light, 
dust, mist, or normal buildup of residual 
solids on the face of the acoustic lens. 
This system can be used for counting, 
sorting, liquid level, and solid level con- 
trol with sensing set up on a straight 
line, reflective, or through flexible tubing 
paths. Electro Sonics Div., Delavan Mfg. 
Co., West Des Moines, Iowa. 

Circle 453 on Page 119 
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Computer Building Block 


Fixed program analog computer build- 
ing block is designed to be incorporated 
as original equipment for machine tool 
and process control instrumentation and 
simulation. The unit accommodates 6 
pairs of plug-in amplifiers (of a variety 
of types) to provide six channels of high 
gain drift-stabilized analog computation. 
Programming for computing control or 
process and system simulation is accom- 
plished internally by permanent wiring of 
circuit components on a phenolic termi- 
nal board. Input is +300 v de, —300 v 
de, 115 v ac 60 cycles. Embree Electronics 
Corp., 993 Farmington Ave., West Hart- 
ford 7, Conn. 

Circle 454 on Page 119 


Electric Vibrator 


Designed to move hard-to-flow mate- 
rials, electric vibrator keeps small parts, 
granular or bulk materials moving freely 
in hoppers, tracks, bins, and chutes. Other 
applications include bulk feeding, parts 
jogging, screening, and packing. Its use 
eliminates sticking, arching, and bridging. 
Entirely portable, the small box-like Vibra 
Pak housing is attached at the point where 
vibration is desired. Plugged. into 110- 
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GANG-SPRAY SETUPS A: TICAL 


TRANSVERSE MACHINES 


TIT 


Many manufacturers have benefited from the uni- 
form and precisely controlled application of auto- 
matic spray. DeVilbiss makes it easy to find out 
whether automatic spray is practical and economical 
for you, before you buy. Here’s how: 

Utilizing your own coating formulation, we’ll give 
samples of your products trial production runs on 
standard automatic machines, duplicating your in- 
plant conditions as closely as possible. The results 
will let you know whether or not automatic spray 
will pay off for you. Our report tells you the most 
economical production rates and recommends which 
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TRANSVERSE 


HORIZONTAL 
MACHINES 


One t. me 
TURNTABLE MACHINES 
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ey 


Know in advance if ae spray will Ww ii for a 


type of automatic machine will give you the best job 
at lowest possible cost. No charge for this service. 
More likely than not, automatic spray can boost 
your finishing rates and cut your material consump- 
tion. If you’re interested, let us know. We’ll 
take it from there. The 
DeVilbiss Company, 
Toledo 1, Ohio. Also 
Barrie, Ontario; London, 
England; Sao Paulo, 
Brazil. Branch offices in 
principal cities. 


FOR TOTAL SERVICE. CALL 


DeViLBiss 


Circle 714 on Page 119 





volt, ac power, the unit initiates a pulsat- 
ing motion at the rate of 3600 vibrations 
per minute. Vibrator is available in two 
series (EV and PEV). There are three 
models in each series. Series EV has a 
dual range for greater power applications, 
| either one available by merely flicking a 
| switch from off to high or low. Automatic 


Feeder Co., 4752 W. Washington Blvd., 


Chicago 44, Ill. 
Circle 455 on Page 119 


Improve YOUR 
Kind Of Automation? 


IT WILL, IF THESE ADVANTAGES ARE IMPORTANT TO YOU. 


A strong, impermeable conveying surface 
of solid steel that — “ 


Resists oil, heat, impact and abrasion . 
ee ee Solenoid Valve 
Lets products ride or slide, simplifying Tus-eny ish cecmese wuntd- cles 


live backlogging and automatic discharge. is designed for applications where the 
valve is opened when its solenoid is de- 
energized. It is especially suited for hy- 
draulic applications. Valve operates at 
pressures to 1000 psi air, and 850 psi 
water and light oil. It is supplied in 4 
inch N.P.T. pipe size. General purpose, 
watertight, or explosion-proof solenoid en- 
closures are available with the valve. 
Automatic Switch Co., Sales Promotion 
Dept., Florham Park, N. J. 

Circle 456 on Page 119 


For more information without 
obligation write or phone your 
nearest Sandvik office. 


Sandvik Water-Bed Conveyors 
Cooling & Solidifying Chemicals t 


Electronic Timer 
Type 940 electronic timer is a tran- 
You Can Buy It Complete sistorized general purpose unit combining 


Or Build It Yourself compactness, high load capacity, extended 

life, switching circuit versatility, and pre- 

With cision of control. Full-scale time ranges 

are 0.1, 1, 10, and 100 seconds. Three 

a models are available for use as an inter- 

In addition to complete, custom- val timer, time delay relay, or cycling 
engineered steel belt conveyors, Sandvik timer. Timer provides repeat accuracy of 
supplies conveyor components in packaged ‘ 1 per cent of full scale on all units. Con- 
unit assemblies. For example, from Sandvik = trol of the unit can be by sustained con- 
you can buy the tension end assembly, drive : pet ee : nec ge ee — 
end assembly, steel belt, idlers and dis- Ne a eee ga 


. ee : delay relay. Cramer Div., Giannini Con- 
charge devices and Sandvik will provide en- trols Corp., Centerbrook, Conn. 


gineering assistance to help you build or q g | Circle 457 on Page 119 
convert to a steel belt conveyor. s 


Tapping Unit 
Steel Belt Conveyor Department Automatic tapping unit uses an electric 


& A cao D A K 1702 Nevins Road + Fair Lawn, N. J. * SW. 7-6200 motor to drive the spindle and an air 
ie Cleveland + Detroit + Skokie, lil. + Los Angeles cylinder for the feed. A single direction 


STEEL IN CANADA: motor is used with a reversing attachment 


ik ion Ltd., P. 0. to back out the tap. Unit will handle 
ia Sandvik Canadian et — 1335, Station 0. from #4-40 through #10 taps at speeds 


variable from 750 to 3000 rpm in seven 
— wore of Sloe Belt Conveyors ter Over 40 Your. steps. A pressure regulator is supplied 
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ALLEN-BRADLEY 
TIME DELAY RELAYS 


For maximum production, high-speed automatic proc- 
esses demand that the required operations “‘start’’ and 
“stop” at the correct instant, time after time—without 
variation. For consistent accuracy and trouble free 
operation, no timing relay on the market can equal the 
performance of A-B Bulletin 849 pneumatic timers. 
The delay period can be varied from 1/20 of a second 
to 3 minutes, and the setting will hold with an accu- 
racy of + 10%. Conversion from ON-DELAY to OFF- 
DELAY (or vice versa) is simple—no adjustment is 
necessary. Like all A-B control, these quality timers 
h teebtes enteinat have maintenance free, double break, silver contacts. 
A-B pneumatic timers : The two sets of contacts—one N.O. and one N.C. —are 
te electrically independent, for greater control flexibility. 
Also, auxiliary contacts can be easily added. 

To make certain of a completely satisfactory elec- 
trical installation, specify Allen-Bradley ‘‘quality 
motor control” —in addition to the Bulletin 849 pneu- 
matic timing relays. Write for details, today. 


Single operation Dual operation Compound operation 
time delay relay time delay relay time delay relay 


Allen-Bradley makes a broad line 
of timing relays to satisfy all 
automatic processes. BULLETIN 848 BULLETIN 852 BULLETIN 850 


Fluid Dashpot Electronic Motor Driven 
Timing Relay Timing Relay Process Timer 


ALLEN- BRADLEY xxc.," 


Allen-Bradley Co., 1339S. First St., Milwaukee 4, Wis. - In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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SUPER-SENSITIVE 
Proximity Switch 
Control Amplifier 


50% GREATER 


RANGE 


when operated with any standard Electro sensing head 


Actuated by non-magnetic and magnetic metals with Electro’s 
exclusive “no-touch” circuit for detection or controlling electrical 
or mechanical devices in production or processing operations. 


Up to 60’ of cable can be used with any standard Electro sensing 
head. Double voltage regulation insures proximity switch stabil- 
ity. The 4955D Control Amplifier is available with or without JIC 


enclosure. 


Write for . . 


frerssve® Bulletin 4955-361 and Detailed Catalog EDPS-80 
ae st) ELectTRO ProbUCTS LABORATORIES, 4501-A Ravenswood, Chicago 40 
+ y 


Canada: Atlas Instrument, Utd., Toronto 


Proximity Switches * Magnetic Pickups * Tachometers * DC Power Supplies 


Circle 717 on Page 119 


“AUTOMATIC” 
CIRCULAR ASSEMBLY MACHINE 


Can be used for assembly of pumps, motors, or 
any assembly requiring a combination of hand- 
loaded and hopper-fed parts for pressing, spin- 
ning, screwdriving, etc. 


1240 


DIAMETERS 
43" 
60” 
72" 
84" 
96" 


Number of stations to 
suit your requirements. 


YOUR CHOICE 


@ Electric Motor Drive 
@ Fluid Motor Drive 
@ Rotary Air Motor Drive 


eae 
~<a 
Write TODAY 


for new Catalog 60, for 
designers and engineers 


yy 


PRECISION DETROIT COMPANY 


DETROIT 34, MICHIGAN 


SHERWOOL 


Circle 718 on Page 119 


with the unit to control the feed. Electro- 
Mechano Co., 241 E. Erie St., Milwaukee 
2, Wis. 

Circle 458 on Page 119 


@ a & 


° 
Time Relays 

Reliable, transistorized, time relays are 
available in several styles of packaging. 
Different models function as on time de- 
lay, off time delay, or interval timer, 
with instantaneous reset action. They op- 
erate from ac or dc voltages and are 
voltage and pulse stabilized. Temperature 
ranges to 65C. Timing accuracy is +5 
per cent. Timing periods are available 
from seconds to over 14 hours. A cali- 
brated etched dial is available for ad- 
justable units. The units can be surface 
mounted or flush panel mounted. Out- 
put may be either solid sta*e or relay. 
Clearview Electronics Corp. Inc., 140 E. 
Main St., P. O. Box 294, Elkton, Md. 


Circle 459 on Page 119 


Program Simulator 


Device combines manual programming 
and automatic punch control for creation 
of program tapes in automation equip- 
ment. Transfer of the test configuration 
automatically from the simulator to the 
punched tape is accomplished without 
the preparation of a punching chart. The 
PS-425 may be substituted for a TP-400 
Series tape reader to allow manual setup 
and cross check of a desired test configura- 
tion prior to punching of a tape. It will 
eliminate blind punching errors in com- 
plex programs. In this program simulator 
an 8-level, 10-row keyboard applies a 5, 
6, 7, or 8-level code to the system for 
checkout purposes or punching of new 
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with integral seals in a wide range of sizes 


These CFH and sealed SCFH series units provide a heavy stud for 
otherwise dimensionally standard CAMROL bearings. These new McGill 
cam followers offer increased diameter studs that provide greater shear 
strength to accommodate excessive stud deflection in critically loaded 
track, guide, support and cam follower applications. 

SCFH series heavy stud CAMROL bearings with integral seals for 
lubricant retention and protection against contamination are dimen- 
sionally interchangeable with the unsealed CFH series. 

Both series available from stock in roller diameters from %” through 
4”; larger sizes available on special order in production quantities. 

For information and data on the complete line of McGill heavy duty needle roller bearings 


SCFH SERIES WITH send for Catalog No. 62. 
INTEGRAL SEALS 


engineered electrical products =— vw 


CONSULT McGILL EARLY McGILL MANUFACTURING CO., INC. © 
Bearing Division cS | ee 8 ‘ = = 
401 N. Lafayette St., Valparaiso, Ind. 
specialized engineering saves time, improves design . a 


precision needle roller bearings 
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programs. Automation Div., Electronic En- 


S gineering Co. of California, 1601 E. Chest- 
. @ | nut Ave., Santa Ana, Calif. 
Circle 460 on Page 119 


“sist” GLASS 7 CYLINDERS 
Ny 7 Universal Mountings 
ONE BASIC BODY 


This is the only truly modular cylinder that 
ooo is mass produced, yet gives you all the in- 
stallation advantages of a custom-built unit. 
> Any stroke length from 1” to 20” is immedi- ‘ ‘ 
ately available in bores from 3%,” to 3.” Solid State Switch 
Pressure rated for 200 p.s.i., air; 1000 p.s.i., Ultrasonic liquid level control operates 


il th t heielies Sideaiin under extreme high shock and vibration 
oil, in the most popular stroke leng environments. Welded into a stainless 
steel housing, the switch is universally 


€ MOUNTING tq j, UNIQUE SQUARE BARRELT: Made of seamiess suited to control engine cutoff and gen- 


Right Angle 
Flange 


extruded, aluminum alloy, drawn to a 16 micro eral propellant instrumentation applica- 
Blank End 


inch finish, hard anodized to assure an ex- tions ranging from cryogenics to corrosive 
tremely durable surface. Life tests reveal no storables. Specifications include: Input 
wear in bore after millions of cycles. The four- voltage +28 v dc; Output current less 


square fiush barrel provides unique and exclu- than 10 microamperes; response time from 
sive opportunity for direct bolt-in mounting into 2 to 20 milliseconds: resolution, 0.022 inch 
any of its sides or longitudinally from either Aeaniion Rentiites hee 10400 Aviation 
cc 


os. (eee he ae Blvd., Los Angeles 45, Calif. 
Circle 461 on Page 119 


> 


~~ 


D MOUNTING 

Right Angle ° 

Flange : NO TIE RODS! NO LOCK RINGS! All components 

Rod End ‘o> including Mounting Attachments neatly con- 
tained by only four (4) bolts at each end. 


Y > 
y. » ‘ yw STREAMLINED FLUSH FOUR SQUARE DESIGN 


o — No tie rods; no humps; no bumps, no dirt 
A / catching, inaccessible, hard to clean contours. 
— MOUNTING ’ 


Pivot Tongue 


MOUNTINGS UNLIMITED: — The 5 Universal 
Mounting Attachments are quickly bolted to 
the basic body. In addition, the four-square 
design allows rotating and inter-mixing these 
attachments. Now add to this the exclusive 
Direct Head Bolt and Farrel Bolt Mountings and 
. : NOPAK Class 7 becomes the most universal air 
F MOUNTING and hydraulic cylinder ever developed. A natu- General Purpose Relays 


Trunnion ral for even the most difficult applications. Front connected relays (Types SC and 
SV) enclosed in a small glass case can 


CYLINDER HEADS: — as well as head plate, are be _used as fault detectors to supervise 
precision cast and machined aluminum alloy. main protective relays, or as protection 
The four-square heads can be readily rotated to of motors to prevent damage from high 
position ports for most convenient piping. No current or low voltage under abnormal 
matter how rotated, the heads align perfectly conditions, where time-delay relays would 
with the square barrel, resulting in clean, flush not operate fast enough. These relays 


surfaces. Heads also provide opportunity for can be used on de and 25 to 60-cycle 

= = direct bolt-in mounting. (See Mounting HB.) ac without coil changeover. Relay con- 
lead Bolte ‘ . ers * 

tacts are reversible in the field so that 


Other NOPAK “CVA*” Products ——_“—_- two electrically independent contacts are 
available. Westinghouse Electric Corp., 
» X ; 
NOPAK “v"" 4- NOPAK - MATIC t : P. O. Box 2099, Pittsburgh 30, Pa. 


Way, Pilot Oper- Poppet Type, Pilot ; Circle 462 on Page 119 
ated Slide Vaives Operated Valves . 
Small, compact, Fast acting, high 
3- and 4-way volume air valves 
valves for direct from YY" to 1%” 
; , or remote control. with master (air 
Either single or double air pilot or solenoid piloted) single or double solenoid. Side or 
actuated. Simple, proven design, durable bottom ported sub-plates or manifolds. 
construction insure trouble-free operation. Removing cover plates affords easy access 
to piston poppets housed within remov- 
Le interchangeable cartridges. 100% 


tPatent Pending we 


*Cylinders, Valves, Accessories. NOPAK offers a 
complete line of matched Fluid Power components. 


NoPak 


VALVES & CYLINDERS NOPAK DIVISION Double flow regulator can be installed 


Galland-Henning Mfg. Co. in all types of fluid power systems, han- 
2734 S. 31st St., Milwaukee 46, Wis. | dling pressures of up to 3000 psi and re- 


Flow Regulator 
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Uses Skyway For Handling 
Materials AUTOMATICALLY 


Completely Pays for Itself 
Every Three Years 


+ Loading a van on the second floor 

of a building. This same van also For years this vast roof area did 
may be lowered tothe floorbelow nothing more than provide pro- 
for loading. Although the build- tection from the weather. Now it 
ing at this end of the system is is being used profitably for ma- 
quite old, the Cleveland Tramrail terials handling. Illustrated is the 
equipment was easily installed. van emerging fromthe penthouse. 


Y erecting a Cleveland Tramrail materials floor handling equipment. It does not wear or 
handling system over the roofs of its buildings, damage floors. It is a big aid to safety. In addi- 
a large plant is able to transport materials between tion to these important benefits, the Cleveland 
departments located in widely separated buildings Tramrail system makes tremendous time sav- 
at very low cost. ings — enough to completely pay for the 
Because the system operates automatically, the entire installation every three years. 
Tramrail carrier travels back and forth without any Cleveland Tramrail has had wide experi- 
operator. The carrier van is loaded or unloaded at ence in automatic dispatch materials handling 
convenient areas inside the buildings. Pressing a systems of many types. Our engineers will 
button sends it on its way. It rises vertically to a welcome an opportunity to work with you. 
penthouse on the roof. Then it makes its run over 
the track system to the penthouse at the other end. 
Here it lowers to the floor inside for loading or 
unloading. - 
The system eliminates considerable floor traffic —— & 
and saves space required for wide aisleways. It P CLEVELAND ‘TRAMRAIL 
operates at any time, day or night. Inclement 
weather does not hinder it. The system requires 
only a fraction of the maintenance necessary for 


Overhead Materiais Handling Equipment 


TARCA TRACK assures more years of smooth service 


CLEVELAND TRAMRAIL DIVISION ® THE CLEVELAND CRANE & ENGINEERING CO. @ 1319 E. 290 ST. © WICKLIFFE, OHIO 
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with 


EMCO 


G-WARNER 


Reduce valuable 
design time .... 


LEP 0 moe 


= STANDARD 
CABINETS 


Cut enclosure design time. Select your packag- 
ing needs from a complete line of standard and 
heavy duty EMCOR Cabinets. 


EMCOR MODULAR ENCLOSURE SYSTEM Cab- 
inetry provides for thousands of control center 
combinations. 

Choose from hundreds of EMCOR Cabinet 
widths, depths and heights offering an exclusive 
combination of engineered features. 


Engineered simplicity of basic frames and com- 
ponents affords quickest and easiest erection of 
control center assembly. 


EMCOR Cabinetry Engineers backed by the re- 
search and development ‘‘know-how™ of the 
Roy C. Ingersoll Research Center set the pace 
for the packaging needs of electronics, instru- 
mentation and electro-mechanical engineers from 
coast to coast. 


Rugged frame construction surpasses all stand- 
ard requirements for increased load carrying 
capacities. 

Compatible cabinet design assures simplified 
and economical expansion at any time. 

EMCOR Cabinet manufacturing meets rigid qual- 
ity-controlled craftsmanship standards. 


Nationwide organization of EMCOR Sales- 
Engineering Representatives assist in planning 
stages and assure customer satisfaction be- 
yond the sale. 


Condensed Version of Catalog 106 Available Upon Request. 


Originators of the Modular Enclosure System 


INGERSOLL PRODUCTS 


Division of Borg-Warner Corporation 
1000 W. 120th ST. © DEPT. 1231 e CHICAGO 43, ILLINOIS 


Circle 722 on Page 119 


quiring manual adjustment of hydraulic 
fluid to two separate but associated func- 
tions. It features complete pressure com- 
pensation, 12 position detents, dustproof 
dial adjustments and bottom-located ports 
for simplified installation. The valve has 
four ports—an inlet, two 0 to 15 gpm 
regulated ports, and a bypass port. Inlet 
and bypass ports are % inch pipe, and 
both regulated ports are '/% inch pipe. 
Single versions of this flow regulator 
valve are also available. Fluid Controls 
Inc., P. O. Box 186, Mentor, Ohio. 

Circle 463 on Page 119 


Pneumatic Receiver 
Changing scales to suit changing process 
requirements is simplified in this Selectro- 
Scale pneumatic receiver. The receiver 
provides a multiple of scales in one re- 
ceiver. Scales are printed on Mylar tape, 
stored on spools, ready for easy position- 
ing on dial face when a change in process 
requires new scale values. Optional ac- 
cessory is a high-low alarm switch. Spec- 
ifications: Range, 3 to 15 psi (other 
ranges also available); scale length, 4.5 
inches; tape capacity, 100 inches; ac- 
curacy +1 per cent when adjusted for 
zero error at mid-scale. United States 
Gauge Div., American Machine & Metals 
Inc., Sellersville, Pa. 
Circle 464 on Page 119 


am « 


Throw-Away Cylinder 
Throw-away type cylinder has a %- 
inch bore, stainless steel body. It is a 
companion to a 11/16-inch bore cylin- 
der and will find application where space 
is a factor. Cylinder is available in single 
or double acting models, with a choice of 
front nose, pivot, or double end mount. 
Precision built to last millions of cycles 
of operation, the cylinder can be used in 
all industry—food, plastics, textile, wood- 
working, metalworking, electronics, etc. 
Bimba Mfg. Co., 101 Main St., Monee, III. 
Circle 465 on Page 119 


Latching Relay 


Mechanical latching relay with manual 
reset is applicable as a guard relay in 
any system operated, it 
should not restore until a fault is found 


where, once 
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New Westinghouse 
digital draw-speed indicator 
instantly reports precise 
strip process speeds 
and speed differentials 


Immediate knowledge of speed differ- 
entials, surface speeds, section speeds, 
speed ratios, improper slack, and drift 
is vital to improved product quality, 
uniformity, and output in the strip 
process industries. 

The new Westinghouse digital 
draw-speed indicator has been de- 
signed to meet your accurate process 
speed requirements. This digital in- 


strument measures surface speeds, 


speed difference between sections, 
and speed ratios between sections 
with accuracies of .1 foot per minute 
or 1 foot per minute. The completely 
transistorized digital indicator is en- 
tirely free from drift and retains its 
initial accuracy indefinitely. 

This versatile product continually 


monitors speeds and draws, allowing 


fast location and trouble shooting of 


the causes of machine variations. In 


Westinghouse 
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addition, it isolates the source of 
trouble to either regulator or mechan- 
ical problems. 

It provides information that elim- 
inates trial-and-error machine set-up. 
It permits the operator to accurately 
set up the ideal speed or draw on any 
given machine section, based on re- 
corded data from previous runs. 

Already proven in the paper and 
plastics industries, this new develop- 
ment is well suited to other strip 
process industries such as aluminum, 
steel, textile and rubber. 

For more information, contact your 
Westinghouse representative or write 
Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pa. 


You can be sure . of it's Westinghouse. 


141 





MODEL HU111 


Hydraulic Feed, Universal 
Joint-Type Drilling Machine 
with 24° x 50° drilling area 
and with forty-two 1-3/4" 
spindle drivers, each with 
two-speed and neutral ad- 
justment. Thirty-six spindles 
in slip spindle plate, and 
power shifting fixture, han- 
die drilling and reaming of 
three different engine cylin- 
der heads. 


I ee ~ ee Pata and corrected. Such applications include 
1 : alarm circuits of many kinds and vend- 
HD13 . re | a7 ing machines where a circuit fault might 
straight line drilling machine with hydraulic table feed and 18 = =~ wares permit items to be dispensed free. The 
aes ct tae S/W een Os cee ne s) Series EML relay in such a circuit would 
machine rail, be actuated by the fault and would re- 

| main operated until a serviceman cor- 
rected the trouble and reset the relay 
manually. This relay is available with 
ac or de coils, up to 220 volts, and has 
a life expectancy of 100 to 200 million 
operations. It has a contact capacity of 
* | 13 springs on one pileup, and 12 on 
MODEL MR148 A eo : wees’ | the other. Automatic Electric Sales 
Three-way, three-spindie, horizontal 7 f : a Corp., Northlake, Ill. 


boring machine with selective auto- Ra "Sr: i Circle 466 on Page 119 
matic feed cycle. Handles boring of 2 —— 

cylinder and crank bore for 3 sizes of 
1-cylinder blocks. Also bores for wet 
sleeves in 2- and 3-cylinder biocks. 


60 years of Machine Tool Engineering 
Experience is at your service for j 
e@ Multi-Spindle Boring © Single and Multi-Spindle Honing 
@ Straight Line Multi-Drilling ¢ Adjustable Spindle Drilling 
@ Special Multiple Operation Machine Tools Write for Details 


MOLINE TOOL COMPANY| REPRESENTATIVES 


100 20TH STREET * MOLINE, ILLINOIS IN PRINCIPAL CITIES 
Circle 724 on Page 119 








Pneumatic Pumps 
Four-vane air pump Models 30-3 and 
30-6 can be used in vacuum, pressure, or 
gas boosting operations. Units can pro- 
vide vacuum to 26 inches Hg, pressure 
to 13 psig and volumes from 12 to 54 
cfm. Pumps have cast iron housings and 
wen rotors, with four sliding vanes which 
a aati | maintain contact with housing by cen- 
b , trifugal force. These pumps are equipped 


aie with antifriction bearings, rotary me- 
At Randolph Mills... . chanical shaft seals, inlet filter and auto- 


A WAGNER® INDUSTRIAL RECORDING SYSTEM matic oilers. Leiman Bros. Inc., 102 Chris- 


tie St., Newark 5, N. J. 
helps maintain production line efficiency Circle 467 on Page 119 


Randolph Mills uses Tachographs to measure production efficiency 
and time. When one shift in finishing fell far behind production, a 
Tachograph showed that the wash range machine wasn’t draining 
water fast enough . . . pinpointed the situation that needed correction. 


Tachographs are precision recording devices that can be used anywhere 
the control of speed, time and measurement is essential to the quality 
of your products. They can help you determine production peaks and 
valleys, and non-productive time. Chances are, they can help increase 
your plant’s efficiency. Mail coupon below for full information. 


Waaner Electric Corporation 
6430 PLYMOUTH AVE., ST. LOUIS 33, MO., U.S. A. Electronic Controller 


\ Automatic operation and timing of up 
“Hi Name seth sai to a dozen valves in sequence is made 
H Company — __ j : possible by this miniaturized electronic 
Address controller. Especially suitable for control- 
eet Tre , ling water flow in industrial processes, 
Peapeeed Aeiplention. the unit is used in conjunction with No. 
1825 electric remote control valves. It is 


Please send a copy of Bulletin SU-144. 
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A Sheffield sorter* sorts 2000 rings an hour 


2000 rings an hour Ya Sheffield sorter* sorts. 
lf a Sheffield sorter* sorts 2000 rings an hour 


Where are the 2000 rings the Sheffield sorter* sorts ? 


*This Sheffield automatic gaging, classifying and seg- 
regating machine inspects up to 2,000 rings an hour 
for the Western Electric Company. It simultaneously 
measures inside diameter and flange thickness, clas- 
sifies rings into 15 sizes plus out of tolerance, and re- 
jects each size in its chute. Its speed and accuracy 
have resulted in appreciable manufacturing savings. 


Pick it up and call SHEFFIELD 

for further information on 

automatic gaging and assembly 

machines. CL 4-5377, Ext. 211, 212, 213. A subsidiary of the Bendix Corporation 


Gages, Measuring Instruments, Automatic Gaging & Assembly Systems « Machine Tools + Contract Mfg. 


AutomaTion—October 1961 Circle 726 on Page 119 143 





made in two sizes, Model C-6 for op- 

Stes erating up to 6 valves, and Model C-12 

COST $28,0002°? ’ yn Raed for up to 12. Both are available with an 

nit . auxiliary circuit that will operate a booster 

opie at ‘\. is gg weal i. oe pump whenever a valve is opened. Febco 
ve . wey Inc., 1993 Blake Ave., Los Angeles 39, 


a a Calif. 
{-PAY-OUT IN 18 MONTHS? ° Circle 468 on Page 119 


i 


WILL AUTOMATION 
REALLY PAY OFF 
FOR YOU? 


...here’s how to find out. 


Let DFI’s Manufacturing Engineers analyze your . 
production . . . using their tested “Pay-Out Planning Solid State Recorder 


Method for Manufacturing Equipment.” Miniaturized solid state recorder features 


DFI Engineers can—1l) identify needs and oppor- : encapsulated circuits. The use of transis- 
ust Published | 


tunities, 2) develop the technical and economic feasi- sees eliminates > aaa — — 
ie : : : ; consumption, and permits battery opera- 
bility of special machinery, 3) explore, determine, A UST OF 17 CAPITAL EQUIPMENT > pr on ere . oe 
. : ITEMS YOU CAN EXPENSE FOR: tion during emergencies. One, two, or 
three pens travel the full width of a 

preporatory costs 2 ~ - 
nelldttn eaiinment outs four-inch chart. Six inches of chart are 
eile ; visible. Input span of the potentiometer 
initial tooling | is continuously adjustable from 0-5 mv to 


define and build the equipment which will give you 
the greatest initial return on investment. : 
For full details, call E. J. Osterhus, . 
Executive Vice-President. ° 
WRITE FOR YOUR | 0-50 mv. As receiver-recorder (without 
FREE COPY internal preamplifier) input system spans 


start from 0-1 v or 0-100 microampere. 
CLEVELAND Unit is especially suited for use with 


inane bon Ondustry One. strain gage transducers, thermocouples, and 
resistance bulb elements. De input isola- 
tion provides high common mode noise 
rejection and permits low noise dc out- 
WAGNER° EMERGENCY BRAKE SYSTEM put for use by data loggers and comput- 
ers. De Var Systems Inc., Glenbrook, Conn. 

Circle 469 on Page 119 


4241 Fulton Parkway - Cleveland 9, Ohio 
Circle 727 on Page 119 


Stops “‘Inrunning rolls’’ within safety limit 
. 7 , Level Control System 


A Wagner® A/H Emergency Brake System protects the operator Materials such as flour, sand, coal, ce- 
of this Farrel-Birmingham rubber mill against the hazards in- ment, brine, plastic granulars, and fruit 
volved in operating machinery with inrunning rolls. An industrial- juices can be controlled by this transistor- 
type brake is applied by an air-operated hydraulic power cluster ized level control system. Featured is an 
to smoothly stop rolls well within the limit set by safety codes. electronic medium frequency control mod- 
The Wagner system minimizes strain on the machine drive, and ule and a static transistorized circuit 
incorporates safety devices that provide protection in the event mounted on an industrial type printed 


. af ; circuit board. The Transi-Level control 
of power failure or loss of air pressure. : ; ox 
system can be equipped with a wide 

Wagner brake systems are easy to install ...don’t need special variety of probe heads such as ceramic 
motor starters or controls, or direct current. Need little care, too angle probes for use with powdered ma- 
... there is practically no lining wear; no heavy solenoid coils terials, heavy-duty probes for use with 
to burn out materials such as coal or gravel, flush 


probes for use in rotating stirrers, exten- 
Apply these systems to your rubber or plastic mills, refiners, sion type probes for use in detecting the 


washers, crackers. Available with 6, 8, 10, 14, or 18 inch diameter level of power plant fly ash buildup or 
brakes. Get full details from your Wagner Sales Engineer. the level of cement or sand in large bins. 
Industrial Electronics Div., Emerson Elec- 


° + tric Mfg. Co., 8100 Florissant Ave., St. 
Wagner Electric @rporation Louis 36. Mo. 


6430 PLYMOUTH AVENUE, ST. LOUIS 33, MO., U.S.A. wi6l-4 Circle 470 on Page 119 
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SEAL—Exclusive, triple-supported seals 
permit interference fit of spool for extra- 
tight closure with minimum wear. Usual 
damage to conventional “O"' rings by mov- 
ing spool is eliminated. 
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Do the air valves you buy 


include these 


quality features? 


SIMPLICITY—Uncomplicated parts 
mean long life and easy servicing. Com- 
mon parts are used extensively to simplify 
stocking or repair. 


This high-quality “D" Pilotair® Valve is 
available in thousands of combinations. 
Tailored valves at standard model prices. 
Nine basic valves may have one or two 
of eight operators. Many types of spring 
return or holding functions. 


ae 
if not, the chances are your 


FLEXIBILITY—Modular Construction. 
Operators, mounting holes and ports may 
be independently rotated in 90° steps. 
Operator may be on either or both ends. 


maintenance costs are 


higher than necessary. For more information about quality Fluid 
Circuitry Controls for trouble-free automation, ask for Catalog 


A4-75.01. 


See the Yellow Pages under Cylinders for the Name of Your Loca/ Distributor, 


or refer to Sweet's Catalog, Product Design File. 


Circle 729 on Page 119 


WESTINGHOUSE AIR BRAKE COMPANY 


INDUSTRIAL PRODUCTS DIVISION, WILMERDING, PENNSYLVANIA 
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Pee 7). 4 
YOUR DESIGN JOB ~ 
yk ae 7) 1 


The cylinder simplifies your design work sub- special machine design. 

stantially, because it produces virtually any kind If you would like more information about 
of motioh—and does so without the use of com- cylinders, or the many other Logan products, 
plex mechanical contrivances! just fill in and mail the coupon below. 


It provides constant, even pressure at all times, 
and this pressure can be varied with a simple 
adjustment. Its compact size, along with the use 


of a flexible line, makes it easily adaptable to AIR AND HYDRAULIC OPERATED MACHINES 


Check the items you want, fill in your name and address, tear out and mail to: 


Logansport Machine Co., Inc. - 730 Center Avenue, Logansport, Indiana 


100-1 AIR CYLINDERS 200-1 HYD. POWER UNITS Please send copy of catalog 
90-2 MILL-TYPE AIR CYLS. 200-2 ROTOCAST HYD. CYLS. 
100-3 AIR-DRAULIC CYLS 200-3 750 SERIES HYD. CYLS. NAME 
100-4 AIR VALVES 200-4 and 200-7 HYD. VALVES 
_100-5 LOGANSQUARE CYLS _200-6 SUPER-MATIC CYLS. TITLE 
100-6 ULTRAMATION CYLS. ABC BOOKLET 
100-7 SUB-PLATE AIR VALVE CIRCUIT RIDER 
300-1 CHUCKS CALCULATOR ADDRESS 
_300-2 PRESSES FACTS OF LIFE Circle 730 on Page 119 
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and literature 


Latest automation information. For copies use card on page 119. 


Dry Materials Feeder 


Vibra Screw Feeders Inc., 156 Huron 
Ave., Clifton, N. ]—4 page pamphlet— 
Development. construction details, and 
features of this Live Bin Feeder for mcter- 
ing dry materials are described in bulletin. 
A partial list of more than 250 solid ma- 
terials that have been metered by the 
feeler indicates its wide use in such in- 
dustries as ceramics, building materials, 
chemical, petroleum, plastics, rubber, wood, 
paper, and pulp. Metering rates for solids 
in various screw sizes of the feeder range 
from 0.12 to 8400 Ib per hour. 


Circle 471 on Page 119 


Variable-Speed Sheaves 


T. B. Wood's Sons Co., Chambersburg, 
Pa—16 page booklet—Data are contained 
in Bulletin 25103 on two types of variable- 
speed sheaves. The MS and MCS sheaves 
embody a design concept that eliminates 
freezing and sticking from fretting corro- 
sion, allows them to run indefinitely at 
one speed, and affords easy speed ad- 
justment. MS sheaves are rated at from 

to 15 hp, and MCS sheaves are rated 
at from 7.5 to 20 hp. 


Circle 472 on Page 119 


Temperature Transmitter 


Foxboro Co., Foxboro, Mass.—12 page 
booklet—Bulletin 13-17C contains data on 
a Type 12A pneumatic temperature trans- 
mitter. It illustrates how the device can be 
installed and adjusted to suit a wide range 
of application requirements. Accuracy of 
this transm'tter is +0.5 per cent; repeat- 
ab‘lity +0.2 per cent of span. Sensitivity 
is less than 0.04 per cent of span, and re- 
sponse is less than 2 seconds to reach 63 

r cent of a step change in temperature. 
Bulletin provides a table of temperature 
ranges and data on accessories. 


Circle 473 on Page 119 


General Purpose Computer 


Computer Div., Bendix Corp., 5630 Arbor 
Vitae St., Los Angeles 45, Calif—4 page 
oma geay Epp eran Report 17 details 

ow a G-15 computer enables a company 
to conduct a complete order control and 
billing operation, while also providing an 
invaluable tool to its research department. 
The system processes da‘ly sales informa- 
tion and aids in invoice preparation. 
Customer invoicing is accomplished with- 
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in 24 hours after shipment. Sales reports 
may be produced in any conceivable 
fashion, with the use of magnetic tape 
eliminating the need for mass card han- 
dling. 


Circle 474 on Page 119 


Solenoid Operated Valves 


Oilgear Co., 1571-A W. Pierce St., Mil- 
waukee 4, Wis—4 page pamphlet—Bulle- 
tin 80125 covers a line of solenoid > 
erated fluid power pilot (directional) 
valves for pressures up to psi. Infor- 
mation included covers: Construction fea- 
tures; dimension data; specification data; 
photographs, flow diagrams; ASA symbols; 
and type designation for all sizes and types 
of these valves. 


Circle 475 on Page 119 


Infrared Processing Equipment 


Fostoria Corp., Fostoria, Ohino—4 page 
pamphlet—Bulletin 61-124 contains data 
regarding a line of high intensity electri- 
cal radiant energy equipment that utilizes 
fluid cooling to obtain maximum capa- 
bilities of quartz lamp sources. This 
equipment can produce temperatures of 
up to 3000 degrees in continuous opera- 
tion. It can be built in cither horizontal 
or vertical banks, in cylindrical ovens, 
or can be engineered for totally enclosed 
batch furnaces of spherical or other shapes. 


Circle 476 on Page 119 


Pressure-Sensitive Adhesives 


Topflight Corp., 160 E. 9th St., York, 
Pa—1|2 page booklei—Applications for 
pressure-sensitive tapes and labels in man- 
ufacturing, shipping, warehousing, and sell- 
ing are covered in Bulletin TR-61-15M. 
Adhesives, backing stock, and laminations 
may be found to meet practically any de- 
sired condition of adhesion and/or re- 
sistance to weathering, moisture, heat. cold, 
electricity, and abrasion. A_pressure-sen- 
sitive planning guide lists 14 frequently 
used liner-hacked labeling aa and 
21 tapes, giving physical characteristics and 
suggested uses, 

Circle 477 on Page 119 


Spectrochemical Instruments 


Baird-Atomic Inc., 33 University Rd., 
Cambridge 38, Mass—6 page pamphlet— 
Data are contained in Bullct'n SC-1 on a 
line of emission spectrochemical instru- 


ments. Covered are the following: A 3- 
meter spectrographic laboratory for a vari- 
ety of quality control problems and for re- 
search; direct reading spectrometers for 
melting control or large volumes of repeti- 
tive analysis; and a research type direct 
reading spectrograph. Basic principles of 
operation are explained. 

Circle 478 on Page 119 


Case and Bag Checkweigher 


Exact Weight Scale Co., 541 E. Town 
St., Columbus 15, Ohio—2 page pamphlet 
—Data are contained in Bulletin 3376 on 
a Motel 1250 Sclectrol checkweigher de- 
signed for installation on new or existing 
production lines. This machine performs 
automatic checkweighing, classifying, and 
recording of filled cases and bags in any 
weight from 25 to 150 Ib. “pending 
on size and weight, open or sealed cases 
can be weighed at speeds up to 40 units 
per minute. Bags can be weighed at 
rates up to 25 per minute. 
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Belt Sander 


Yates-American, Beloit, Wis—4 page 
pamphlet—Model S-25 belt sander is su 

ject of this brochure. It is a high produc- 
tion machine that combines fast stock re- 
moval with fine finishes. Features of the 
machine inclucle: Automatic helt tracking 
mechanism, infinitely variable feed ad- 
justment from 20 to 60 fpm, and precision 
screw-operated depth of cut adjustment. 


Circle 480 on Page 119 


Hydraulic Power Units 


Oil-Dyne Inc., 2115-E W. Marquette 
Rd., Chicago 36, Ill—76 page catalog— 
Catalog 21 covers a line of hydraulic 
power units including pumps, cylinders, 
valves, pressure switches, and accessories. 
Ninety-six basic models of a miniaturized 
hydraulic pump are described and illus- 
trated. Cylinders described have bore sizes 
from % inch to 4 inches. 


Circle 481 on Page 119 


Anodes and Plating Chemicals 


Hanson-Van Winkle-Munning Co., 
Church St., Matawan, N. ]—8 page bul- 
letin—Bulletin AC-113 illustrates and de- 
scribes a line of anode accessories and 
chemicals for electroplating and metal- 
finishing. Nickel, cadmium, brass and 
bronze, copper, lead, and zinc anodes are 
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HANNIFIN 


has a faster, 
more rugged 


AIR MOTOR 


Truly a conventence package, ~ 
the Hannifin Airj|Motor com- | 
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described. Various types of nickel anodes 
are listed along with recommended appli- 
cations and pH ranges. Drawings give in- 
structions on how to order hooks for 
round, flat, and shaped lead anodes. De- 
scriptions and recommended applications 
are given for several styles of anode bags. 
Details are also provided on titanium 
anode baskets that provide for complete 
use of nickel scrap metal or electrolytic 
nickel squares. 

Circle 482 on Page 119 


Rubber Deflashing Process 


Wheelabrator Corp., 1109 S. Byrkit St., 
Mishawaka, Ind—1l2 page booklet—Bul- 
letin 178-D discusses a mechanical rubber 
deflashing process. The deflasher elimi- 
nates the hand labor from deflashing and 
mechanically removes the flash from large 
quantities of molded rubber parts in 
minutes. A major portion of the bulletin 
is devoted to a pictorial description of the 
various types of moldings for which me- 
chanical deflashing provides the greater 
cost savings. 


Circle 483 on Page 119 


Magnetic Drives 


Louis Allis Co., Dept. P, 427 E. Stewart, 
Milwaukee, Wis—6 page pamphlet—Data 
are given in Bulletin 3650 on a line of 
magnetic adjustable speed drives, available 
in ratings from 50 through 2500 hp. The 
drives can be applied in many varied ap- 
plications including draw benches, ex- 
truders, wire drawing machinery, calen- 
ders, pumps, and rolling mills. Features 
of the units include stationary field coil 
construction, liquid or air cooled clutch 
systems, and ac tachometer generators. 

Circle 484 on Page 119 


Assembly with Eyelets 


Fastener Div., United Shoe Machinery 
Corp., Shelton, Conn—4 page pamphlet— 
Bulletin E104 discusses the advantages of 
using this particular line of eyelets for 
cutting the installed costs of assembly. A 
section of the bulletin explains that a 
system of 65 standardized eyelet sizes 
requires only seven sets of tools. Co-ordi- 
nated lines of eyeleting machines, tools, 
and eyelets are available. 


Circle 485 on Page 119 


Unit Mechanization 


Jered Equipment Co., 1300 S. Coolidge 
Rd., Birmingham, Mich—12 page booklet 
—An approach to automation based upon 
unit mechanization of specific or related 
work functions, is described and illustrated 
in this brochure. Included are typical ex- 
amples of special automated machines 
which have been designed and built to 
perform various manufacturing, inspection, 
assembly, and testing operations on parts 
and components in the automotive, air- 
craft, appliance, electrical, and hardware 
industries. 

Circle 486 on Page 119 


Forming Machine 


A. H. Nilson Machine Co., 600 Bridge- 
port Ave., Shelton, Conn.—32 page hand- 
book—Design and tooling handbook has 
been developed to increase the understand- 
ing of the fourslide process of forming 
wire and ribbon metal. Included in the 


THIS IS 
DYNABATCH 


an Automatic Weighing System 
with Direct Digital Setting and 
True-weight Indication 


A Dynabatch Ingredient Station . . . 
one for each ingredient to be 
weighed. 


(Upper row) Digital accumulated 
weight indicators (Lower row) 
Digital over-and-under indicators 


Conventional weigh-hopper with Dyna- 
metrics flexure-pivot scale and drop- 
weight beam. 


Direct digitol setting and true-weight 
indications 


Accepts digitol inputs from card-readers 
without analog conversion 


@ Completely self-checking 
@ Modulated feeder controls 


Exclusive Dynametrics flexure scales 
throughout 


@ All major components plug in 


Dynametrics manufactures a complete line of 
automatic weighing equipment. Write for 
Catalog 200, an illustrated 20-page hand- 
book on automatic weighing. 


DYNAMETRICS 
CORPORATION 


Northwest Industrial Park, 
Burlington, Massachusetts * BRowning 2-1600 
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booklet are actual examples of fourslide 
jobs as well as illustrations of various 
parts produced. Secondary operations such 
as welding, assembling, winding, and 
chamfering, which can be incorporated 
into a machine of this type are discussed. 
Schematic diagrams illustrate operations 
performed by various tools of the ma- 
chines in producing several different parts. 

Circle 487 on Page 119 


Heating Furnace Controls 


GPE Controls Inc., 240 E. Ontario St., 
Chicago 11, Ill—24 page handbook— 
Data are contained in Folio 122 on auto- 
matic controls for open hearth furnaces, 
glass tanks, reheating and annealing fur- 
naces, and soaking pits. Both hydraulic 
and electrohydraulic types of systems are 
covered, with diagrams illustrating the 
best types of applications for each control 
method. Subsystems covered in detail are 
furnace pressure controls; heat input con- 
trols; fuel-air ratio controls; automatic re- 
versal of regenerative furnaces; summariza- 
tion and control of two or more fuels; and 
temperature controls, 
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Thermocouple Materials 


Temptron Inc., 7030 Darby Ave. 
Reseda, Calif—1l2 page booklet—Catalog 
2550 describes the process used to produce 
Tempak thermocouple materials and gives 
specifications and descriptive data on the 
metal-sheathed, ceramic-insulated wire. 
Booklet also describes this company’s fa- 
cilities and its comprehensive in-process 
quality control system. 

Circle 489 on Page 119 


. . 
Airless Spray Equipment 

DeVilbiss Co., Toledo 1, Ohio—4 page 
pamphlet—Form 1-3505 covers a line of 
airless spray equipment. It lists specifica- 
tions and information on a medium pro- 
duction pump for single gun operation, 
including available accessories; a heavy 
duty pump for multiple gun operation, in- 
cluding portable and tank mounted models; 
spray guns, including pole and automatic 
guns; a range of spray caps; and various 
types of hose and connections. 

Circle 490 on Page 119 


Display Screens 


Micro Switch, Div., Minneapolis-Honey- 
well Regulator Co., Freeport, Ill—2 page 
pamphlet—Data Sheet 193 covers four dis- 
play screen types available for use with 
lighted display and pushbutton switch de- 
vices. Described are truncated pyramid 
screens, colored rim cap screens, colored 
base screens with clear transparent caps, 
and screens for a balanced brightness ef- 
fect. These screens serve as both an op- 
erating button and a lighted display in 
Series 2 operator-indicator modules, and 
as a lighted display only in indicator 
modules. 
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Drives and Couplings 


Dodge Mfg. Corp., Mishawaka, Ind.— 
20 page booklet—A simplified method for 
selecting Flexidyne dry fluid drives and 
couplings for most industrial applications 
is featured in Bulletin 70. Eight stock 
drives and 11 stock couplings are listed 
for fractional to 1000 hp requirements, to- 
gether with actual installation photo- 
graphs, product pictures, and engineering 


drawings. Bulletin also has tables of 
weights, dimensions, and prices; details 
on two types of cutouts to shut off mo- 
tors in case of prolonged slippage due to 
unattended overload; and tables of recom- 
mended V-belt drives for use with various 
sizes of the drives and couplings. 
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General Purpose Relays 


Elgin Advance Relays, Electronics Div., 
Elgin National Watch Co., 2435 N. Naomi 
St., Burbank, Calif —8 page bulletin—Data 
are provided in this booklet on a GH 
Series general purpose relay line. Included 
are specifications, typical applications, and 
dimensional drawings as well as a contact 
arrangements chart illustrating contact 
symbols and designations for all basic 
contact arrangements listed by the Na- 
tional Association of Relay Manufacturers. 
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Linear Programming System 


Computer Div., Phileo Corp., Marketing 
Dept., Willow Grove, Pa—4 page pamph- 
let—Details are provided in this bulletin 
regarding a Model LP-2000 linear pro- 
gramming system used in conjunction with 
a Philco 2000 computer. Advantages of the 
system are explained, and various appli- 
cations indicated. This system can rapidly 
solve problems involving as many as 3000 
equations. 

Circle 494 on Page 119 


Hinged Steel Belting 

May-Fran Mfg. Co., 1710 Clarkstone 
Rd, Cleveland 12, Ohio—6 page pam- 
phlet—Bulletin MF-600-A contains details 


precision indexing to*0.001”" 


... WITH GEM-17 DIAL INDEX TABLE! 


Geneva motion smoothly posi- 
tions in speeds up to 2 sec. 
1000 Ib. work load with solid 
anvil capacity of 30 tons. 
Bolt in Geneva slot cammed both 
in and out given positive locking. 
Comes complete with rotary air 
motor, solenoid valve with limit 
switch (fvid or electric motors 
available). 
NUMBER OF 6 w 12 standard, 3 and 4 
STATIONS skip. 
SIZE AND 200 Ibs. complete with 17” dia. 
WEIGHT table (plates up to 36” avail- 
able). 


GEM-17 mounted on GEM ATP-6, 6 ton 
toggle press with standard GEM base. 
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Geneva Motion GEM-17 Indexing Table standardizes 
automation on your assembly and machining operation . . . 
drilling, tapping, riveting, spinning, staking, knurling, cham- 
fering, welding, screwdriving, stud driving and gaging to 
the speed and accuracy required. Gray's complete engineer- 
ing staff can adapt the table to your work problem. 


Send for Bulletin Di-17 and complete information. 


GRAY equipment company 


13600 Ford Road «+ Dearborn, Mich. + Telephone: Tiffeny 6-7573 
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regarding hinged steel belting that is con- 
structed of heavy gage steel and capable 
of withstanding extreme wear caused by 
sharp or rough materials. This belting can 
be assembled in virtually any required 
width or length from stock, interchange- 
able component parts. 
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Manometers 


Dynametrics Corp., Northwest Industrial 
Park, Burlington, Mass. — 8 page bul- 
letin—Manometers, theory and _ applica- 
tions, are described in detail in this illus- 
trated brochure. Covered are well-types, 
U-types, movable well-types, slant-tube 
types, etc. 

Circle 496 on Page 119 


Compression Tube Fittings 


Parker Fittings & Hose Div., Parker- 
Hannifin Corp., 17325 Euclid Ave., Cleve- 
land 12, Ohio—20 page booklet—Catalog 
4323 furnishes details regarding 25 items 
of a Ridg-lok tube fitting line. The fittings 
feature reversible ferrule; both ends are 
identical so there is no danger of putting 
it in backwards. They are made in type 
316 stainless steel. Sizes range from 1 
through 16 for tubing of 1/16 through 1 
inch outside diam<ters. 
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Air-Actuated Clutches 


Fawick Airflex Div., Fawick Corp., 9919 
Clinton Rd., Cleveland 11, Ohio—4 page 
pamphlet—Bulletin ML-199 entitled “De- 





“SPACE SAVER” 
MAGNETIC CONVEYORS 


@ SPEED UP PRODUCTION 


@ SAVE FLOOR SPACE 
@ CUT LABOR COSTS 


@ CONVEY AT ANGLES TO 90° 


HOMER 
TYPE ED 
“SPACE SAVER"* 


A TYPE AND SIZE FOR EVERY 
MAGNETIC CONVEYING REQUIREMENT 


There are Homer “Space Saver” Magnetic Con- 
veyors in standard and custom-designed units 
to meet practically every conveying need for 
ferrous metal parts such as Blanks — Stampings 
— Nuts — Bolts — Rods — Gears — Nails — 
Washers — Can and Jar Lids — Steel Boxes — 
Bottle Caps — Machined Parts — Scrap, etc. For 
original equipment press manufacturers, small 
delivery conveyors can be furnished as integral 


parts to be built into presses for parts delivery. 


Models ED and MCS “Space Saver” 
Conveyors are available in standard 
lengths and belt widths. Custom series 
models have length, belt width, mag- 
netic strength, and material flow pat- 
tern specially designed to fit specific 
applications. 


Homer's “Job Analysis” service studies your requirements and recom- 
mends the proper “Space Saver” Magnetic Conveyors for your needs. 


Here’s how to obtain complete details Fast! Clip this ad—attach 
it to your letterhead, include your name, title and depart- 
ment and mail to Homer Manufacturing Division. Bulletins de- 
scribing Homer Magnetic Conveyors will be sent by return mail. 


HOMER MANUFACTURING DIVISION 


THE OHIO ELECTRIC MANUFACTURING CO, 


DEPT. 286 


* LIMA, OHIO 


FIRST IN INDUSTRIAL 
PERMANENT MAGNETIC CONVEYORS 
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sign or Modernize Heavy-Duty Grindin 
Mills” pinpoints cost-saving potentials o 
air-actuated clutches used in heavy-duty 
grinding mill drives. It describes the ad- 
vantages of air clutches in the drive 
tems for ball mills, tube mills, peb le 
mills, and rod mills. Details on a typi- 
cal ball mill application are provided. 
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Test Instruments 


Minneapolis-Honeywell Regulator Co., 
Station M389, Wayne & Windrim Ave., 
Philadelphia 44, Pa—48 page catalog— 
Data are provided in Catalog G-10b on 
a line of instruments and systems widely 
used for measurement, recording, and test- 
ing. Covered are amplifiers, componen 
data handling systems, laboratory an 
calibration instruments, magnetic tape in- 
strumentation, nuclear instrumentation, os- 
cillographs, electronic medical systems, re- 
corders and indicators, relay racks, tem- 
perature controllers, temperature a 
elements, and process transmitters. Al 
items are illustrated. 
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Horizontal Mixers 


Robinson Div., Young Machinery Co. 
Inc., Muncy, Pa—1l2 page booklet—Bul- 
letin M/1058A covers a line of horizontal 
mixers for free flowing, granular materials. 
Design, technical, and dimensional data 
are included for mixers ranging in capac- 
ity from Y% to 500 cu ft. The catal 
covers standard, trowel type, and speci 
units with adaptations for heating, cool- 
ing, drying, or liquid additions. Low pres- 
sure and high pressure steam or baffled 
water jackets are available. 
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Terminal Panel Wiring Block 


AMP Inc., Eisenhower Blvud., Harris- 
burg, Pa—4 page pamphlet—Folder de- 
tails specifications on a modular terminal 
panel wiring block designated Termi-Blok. 
This unit is designed to replace barrier 
boards and terminal boards presently in 
use in switchboards, control panels, in- 
dustrial instrumentation, and other ap- 
plications where maximum versatility of 
control and power circuit distribution are 
essential. Advantages include high density 
per lineal inch of track and terminal 
insertion without tools. 
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Viscosity Control Systems 


Norcross Corp., 247 Newtonville Ave., 
Newton 58, Mass.—2 page pamphliect—Line 
of automatic viscosity control systems is 
described in Bulletin V-1225. These sys- 
tems are ideal for flexographic and roto- 
gravure printing. Basic system diagramed 
in bulletin is widely used for all types 
of finishing applications. Features of the 
systems are explained, as well as princi- 
ples of operation. 
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Time and Torque Controls 


Haydon, Div., General Time Corp. 
Torrington, Conn.—3 pamphlets—Form G- 
1681 describes a reset Acrotimer that pro- 
vides delay or interval timing to open 
or close one or more switches after an 
adjustable poriod of time. Form G-1784 
covers a line of elapsed time indicators 
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YOU CAN BUILD THIS SIMPLE MACHINE TO LABEL, 
STAMP, CAP OR SEAL 


This SPOT-A-MATION IDEA is another 
example of how much more simply and 
economically an operation can be automated 
using Bellows “Controlled-Air-Power” Devices. 
The ease of construction and low cost also 
suggest why these versatile work units have 
stimulated the imagination and creative in- 
genuity of cost-conscious men in all types of 
industries. 


Originally designed to punch holes in the 
bottoms of clay flower pots, this shop-built 
machine is adaptable to many other opera- 
tions, such as inserting lids in cans, applying 
labels, stamping numbers, etc. The two Bel- 
lows Air Motors are interlocked to work al- 
ternately. A gravity conveyor delivers a clay 
pot to the first Air Motor, which moves it to 
a position under the second Air Motor. After 
the piston rod of the second Air Motor has 
moved through the work stroke and returned 
to “up” position, the cycle automatically re- 
peats. This is practical, low-cost automation. 


Now, stop a moment and ask yourself a ques- 
tion: “How can I use Bellows “Controlled-Air- 
Power” to produce more at less cost in my 
plant?” 


THIS SPOT-A-MATION IDEA FILE 
IS YOURS ON REQUEST 


Contains installation data, wiring diagrams and equipment 
An adaptation of this SPOT-A-MATION IDEA per- lists for scores of Bellows “Controlled-Air-Power” applico- 
mitted a drug firm to plug bottles—automatically tions, enabling you to automate existing machines or build 
—four times faster than had been done by two your own low-cost special-purpose equip™-"t. Write for 
operators. Because sterility was vital, automating yours today. No obligation. Address Dept. AU1061, Bellows- 
the operation with Bellows equipment eliminated Valvair, Akron 9, Ohio. 
the possibility of contamination by human hands. ne 


Bellows -\/alvair 


AKRON 9, OHIO 
DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
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3-dimensional 


conveyor systems are easily 
controlled with Maitrol®. This 
magnetic memory can be 
applied to the material, con- 
tainer or conveyor. Addressed 
material is guided from con- 
veyor to conveyor, vertically, 
horizontally, over ramps or 
spirals. Maitrol eliminates 
transfer problems. 


e Works with all types of 
conveyors 
e No wiring between stations 


e Unlimited encoding com- 
binations 


e No rubbing or sliding parts 
to wear out 

e Low cost, high reliability 

e Pays for itself fast 

eSimple pushbutton or dial 
control 


Write today for Maitrol bro- 
chure. It gives full details. 


PEN CO. 


. 
W. A. SHEAFFER 


A SUBSIDIARY OF 


21 N. Third St. ¢ Minneapolis 1, Minn. 
Circle 736 on Page 119 


designed for installation on machine tools 
and a wide range of other industrial 
equipment where accurate recording of 
operating time is desired. Timing motors 
and time and torque controls are sub- 
jects of Form G-1328. Various control 
models are explained and illustrated. 
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Shear Pin Sprockets 


Browning Mfg. Co., Maysville, Ky— 
page pamphlet—Catalog CD-104—A illus- 
trates and describes a line of sprockets 
with shear pin hubs and split taper bush- 
ings. The sprockets are designed to pre- 
vent damage to expensive machinery due 
to overloading or jamming. The shear 
pin hubs are primarily designed for sprock- 
ets, but can be used with special sheaves, 
gears, clutches, etc., to provide protection 
for almost every type of drive. 
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Package Labeler-Imprinter 


Avery Label Co., 1616 S. California Ave., 
Monrovia, Calif—4 page pamphlet—Sub- 
ject of Brochure AL-1 is a labeler-imprint- 
er, Model 275E, that feeds individual 
packages onto a conveyor, and prints and 
affixes labels where desired automatically 
in a single operation. The unit prints labels 
and applies them to a variety of flexible 
envelopes. It can be adapted for rigid 
containers as well. The imprinter prints 
descriptive, promotional, or pricing infor- 
mation on blank or preprinted pressure- 
sensitive labels, which require no moisten- 
ing, heating, or solvents to make them 
adhere to a container surface. 
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ViBRON TRANSFER FEEDER 


VIBRON TRANSFER 


FEEDERS 


FAST POSITIVE 
HORIZONTAL 
VIBRATORY 
TRANSFER 


move 


ORIENTED PARTS from one machine to 
another, and from bowl feeders into escape- 
ments, dies, marking machines, grinders, etc. 
Speeds up to 600 inches per minute: stand- 


ard lengths up to 6 feet. 
U. S. PAT. & PATS. PEND. 


TL apere AS a) Wate 


3790-A W. 150th Street 


Le 


Cleveland 11, Ohio 


Telephone: ORchard 1-3825 
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Flowsheet Instrument Symbols 


Fischer & Porter Co., 946 Jacksonville 
Rd., Warminster, Pa—4 page pamphlet— 
Reference Bulletin 91-53G-02 lists the sym- 
bols used by company systems engineers 
in drawing process flowsheets and sche- 
matic control systems. Included are sym- 
bols for process piping and lines, sole- 
noids and other valves, measuring ele- 
ments, and miscellaneous process equip- 
ment. In most respects the symbols follow 
the Recommended Practice outlined by 
the Instrument Society of America. 
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Electronic Air Cleaners 


Sturtevant Div., Westinghouse Electric 
Corp., Hyde Park, Boston 36, Mass.—6 
page pamphlet—A line of heavy-duty elec- 
tronic air cleaners with pushbutton auto- 
matic control is described in Catalog 1435. 
Featured are Model PD Precipitron elec- 
tronic air cleaners suitable for a broad 
range of industrial and commercial appli- 
cations including mill motor-room ventila- 
tion and make-up air systems. Principles 
of electronic air cleaning are discussed. 
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Annunciator Window Bezels 


Panellit, Div., ISI Inc., Skokie, Ill—2 
page pamphlet—Bulletin 112 illustrates and 
describes a line of annunciator snap-on 
window bezels which permit instant bulb 
and nameplate changing, without tools. 
Forward tilt allows easy, nonglare obser- 
vation of alarm points which are mounted 
above eye level on a control panel. Di- 
rections for replacement of the bezels are 
given. 
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Strain Gage Indicators 


Electronics & Instrumentation Div., 
Baldwin-Lima-Hamilton Corp., 42 Fourth 
Ave., Waltham 54, Mass—6 page pam- 
phlet—Detailed information on a line of 
disc indicators used in measuring and 
control systems employing resistance strain 
gage transducers is contained in Bulletin 
4410. The SR-4 Type 12 disc indicators 
register load, horsepower, torque, or pres- 
sure; require less than a square foot of 
panel area for mounting, and feature hori- 
zontal readout windows. As many as 500 
engraved dial graduations can be provided 
for fast, accurate reading, in pounds, inch- 
pounds, psi, or other appropriate units. 
The indicators provide system accuracy to 
within +0.25 per cent of full scale. 

Circle 509 on Page 119 


Heat Exchanger 


Link-Belt Co., Dept. PR, Prudential 
Plaza, Chicago 1, Ill—6 page pamphlet— 
Roto-Fin heat exchanger, designed for 
high-volume cooling or heating of bulk 
materials, is subject of Folder 2911. Typi- 
cal applications outlined or illustrated in 
the folder cover the processing of flue 
dust, finished cement, gypsum plaster, 
foundry sand, copper concentrates, and 
fluid coke and salt. Illustrated is a labora- 
tory-size heat exchanger available for in- 
plant testing of various materials. 

Circle 510 on Page 119 
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BRING OUT THE FULL MAGIC 
OF YOUR OWN ENGINEERING 
KNOW-HOW WITH 
SPECIAL REULAND MOTORS 


MULTI-DRIVE MOTOREDUCER 


Shown here is a typical example of a 
Reuland multi-drive unit, as adapted for 
use On a screw conveyor bag filler machine. 
The primary motor turns the screw for 
high speed filling. For final, 

precision filling, a D.C. 

clutch cuts in the 128 r.pm. 

Motoreducer. Speed reduc- 

tion ratios of as much as 

100:1 are available. 


SPLINE COUPLED PUMP MOUNT MOTORS 
Reuland spline-coupled hydraulic pump 
mount motors feature a direct connection 
between the pump and the motor’s shaft... 
inside the motor. The installation is made 
by simply slipping the spline coupling onto 
the pump shaft...and attaching the pump 
to the endbell. The unit eliminates flexible 
couplings and platform mounts. Reduces 
mounting space almost 50%. Assures per- 
fect alignment, automatically. 


HOLLOWSHAFT WORM MOTOREDUCERS 

This unique, right-angle Motoreducer fea- 
tures a hollow shaft that permits direct- 
coupling to equipment by merely inserting 
the drive shaft of the machine. No other 
mounting arrangement is required, except 
the torque arm which serves as an “anchor” 
for the Motoreducer. Eliminates the need 
for couplings, brackets, or belt and chain 
drives. Mounts in very tight areas. 


MODERN POWER FOR MODERN-DAY PRODUCTS...a// in lightweight aluminum frames 


Our new 8-page catalog No. GS-8-30-0, will 
come in handy. Sent complete with prices 
and engineering drawings on request. 


5-STAGE DRIVE CYCLE PACKAGE 


A complete, five-stage operating cycle is 
handled by this one drive package... 
(1) 100 r.p.m. forward run, (2) immedi- 
ate stop, (3) fluid-cushioned start again, 
(4) reverse direction and (5) return at 200 
r.p.m. The complete cycle is accomplished 
by an internal fluid coupling...two-speed, 
reversing duty motor, gear reducer, and 
magnetic brake...within one frame! 


MACHINE TOOL MOTORS 


These precision machine tool motors are 
a completely new type, especially made for 
the machine tool industry. They are com- 
pact in design and built to precise specifica- 
tions like a fine tool. Their individual 
dynamic balancing...heavy duty ball bear- 
ings ...low inertia, lightweight rotor...and 
even smooth-finished castings, make them a 
match for the most expensive machine tool. 


MULTI-SPEED MOTORS 


Basic designs consist of three predeter- 
mined speed rating selections; 2-speeds, 
3-speeds and 4-speeds. The motors are also 
available with three torque-horsepower- 
speed combinations. (1) Constant torque 
...h.p. varies directly with r.p.m. (2) Vari- 
able Torque...h.p. variation is proportion- 
ate to the square of the speed, and (3) Con- 
stant horsepower...wherever h.p. need is 
constant regardless of operating speed. 


<b; 


Don’t ever let a complicated drive requirement stymie 
your own ingenuity. If you have a design idea, go right 
ahead with it...leave the motor adaptation to Reuland. 


Yes—whatever your needs may be, here is an opportunity 
to cash in on your own creative designing talents. Typical 
examples of how others have benefited are shown below. 
A single experimental motor, or a production run, will 
receive the same well-known Reuland spirit of cooperation. 


STALL DUTY TORQUE MOTORS 


Reuland torque motors can be stalled or 
“locked” into a load with full current on. 
The units also automatically adjust their 
speed to intermittent load changes. Output 
torques can be changed, as desired, through 
the use of voltage varying devices. Avail- 
able in ratings from 4% through 10 foot 
pounds... for maximum stalls of 5, 10, 20, 
60 minute and continuous. 


FLUID-SHAFT BRAKEMOTORS 


Reuland Fluid-Shaft motors eliminate 
shocks and jerks and provide a smooth, 
gradual, stepless method of load accelera- 
tion. Power is transmitted through an in- 
ternal fluid coupling and all starting iner- 
tias are absorbed in a cushion of oil. The 
Reuland “doughnut” magnetic brake... 
mounted on the output side of the coupling 
... permits extending the motor shaft right 
through for load hook-up. 


DISC-TYPE MAGNETIC BRAKES 


Reuland “through-shaft” magnetic brakes 
feature a fast and sure direct action princi- 
ple. Levers and linkage are eliminated by 
a simple attraction and release action be- 
tween the armature and “doughnut” type 
magnet. Available for use with all makes 
of motors in (1) endbell type, (2) foot 
mounted and (3) foot mounted—complete 
with own bearings and shaft. 


REULAND MOTORS 


REULAND ELECTRIC COMPANY 


WESTERN DIVISION 
EASTERN DIVISION 


Alhambra, California 
Howell, Michigan 


DISTRIBUTORS IN ALL PRINCIPAL CITIES ¢ REFER TO SWEET’S 1961 PRODUCT DESIGN FILE SECTION 7a/RE 
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FIXED 
SHELVES —— 


INACTIVE STORE ROOM 


An American Monorail carrier plus mobile shelves added 
7,500 sq. ft. of usable storage space to a Pennsylvania plant. 


Ten foot high shelving units equipped with grooved wheel 
dollies ride on double rails mounted flush to the floor. Shelf : “aed 


hiphil 


units roll out into the aisle smoothly with a pull equal to1% i a i BI 
of their total weight. The Monorail carrier, used for loading 

and unloading shelves, has a photo cell safety device that 

prevents running into a shelf unit. 


Major Benefits: Stock stays cleaner and the amount of 
space required for aisles is cut in half. 


Free Folder — pictures and describes stacking by specialized American 
Monorail Stackers in many types of warehouses. Write for Bulletin SB-1. 


AMERICAN 


MONORAIL 


© A.M. Co. 1961 DIVISIONS: Conveyor Division, Tipp City, Ohio — Canadian Monorail Co., Ltd., Brampton, Ont. 
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THE CHALLENGE IN CONTROL 


By C. C. LASHER 


Gen. Mor., C ter t. 
General Electric o. 
Phoenix, Ariz. 


SUCCESSFUL establishment of process control by com- 
puters is one of the greatest challenges of today. It 
holds the key to many of the fundamental problems 
facing the free world: Rising labor costs, increased 
labor dominance, foreign competition from nations with 
low labor costs, and the intense competition for national 
productivity with the eastern bloc nations. Just as 
proper adaptation of mechanization brought this country 
to where it is today, so will the successful utilization, of 
industrial automation bring about continued rising 
standards of living, productivity and stability. In spite 
of a short history, the extent to which process computers 
have been put to use is remarkable. It is sufficient to 
just mention that there are at least 50 installations and 
120 orders of process computers placed in the industry 
to date. Many installations have demonstrated better 
than 99 per cent availability over an extended period of 
time. There is a significant number of users that have 
derived proven tangible and intangible benefits and are 
ordering their second and third round of process com- 
puters. The scope of process computer application is 
also extending horizontally as well as vertically; hori- 
zontally to include multiple processes, vertically to in- 
clude integration with the instrument-controllers, pro- 
duction scheduling and accounting procedures. Elec- 
tronic instrumentation, once virtually unknown in many 
industrial applications, is becoming the pride and joy of 
plant designers for power plants and chemical plants. 
It is encouraging that many new power plants, steel 
mills, and chemical plants are including process com- 
puters in their planning. In short, process computers 
have made a fine beginning and are here to stay. 


Reliability 

Reliability in the broad sense implies the providing 
of maximum useful service with a minimum of care 
over an extended period of time. Thus, it is not enough 
to design inherently reliable equipment. A long mean 
error-free operating time for the system is a good be- 
ginning, but we must go on to consider such things as: 
Fail safe design, ease of diagnosis, ease of repair, and 
partial system operation. 

Fail safe system design recognizes that any equip- 
ment is bound to have failure some time in the future, 
but should it fail it should fail in a manner so as not 
to endanger equipment or personnel. For examnle. it 
is common practice to have process computers direct 
the set points of instrument controllers in a chemical 
plant. Let’s say it is desirable to have the process con- 
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tinue in the event of computer outage, but without the 
optimization calculations for set point adjustments. A 
way to provide this fail safe operation is to provide 
whole number analog outputs from the process com- 
puter to instrument-controllers with individual digital 
to analog channels, magnetically latching relays as 
memory for each digital to analog channel, and separate 
power supply for the digital to analog section. 

Ease of diagnosis and ease of repair go hand in hand 
together. Automatic built-in or programmed diagnosis 
of malfunction would go a long way towards reducing 
down time duration and achieving a higher uptime for 
the system. 

Partial system operation is a state of bliss which is 
enjoyed by analog techniques but a “gleam in the eye” 
for process computers at the present state of the art. 
The entire digital computer system may fail due to one 
component, where an equivalent analog system may 
still continue to perform many useful functions cor- 
rectly should one or more components malfunction. 
The ideal is to achieve a partial or reduced (but cor- 
rect) process computer operation on a planned basis 
when one or more of the key components should fail. 


Simplicity 

Simplicity is a requirement of industrial automation. 
It may be a unique and unfamiliar restraint to many 
electronic engincers. Not only should the equipment 
be simple and relatively easy to apply, but it should 
require a minimum of effort, delays and process outage 
during the installation and check-out phase. Alter that, 
the maintenance procedure should be mere “replace 
and repair the component later.” 

Extreme [lexibility of the equipment docs not neces- 
sarily lead to simplicity of application of process com- 
puters. In fact, extremely flexible digital systems can 
lead to many problems. In the analog computing tech- 
nology, extreme flexibility is taken for granted, The 
application engineer is [requently the same person as 
the design engineer. He works from standardized 
modules or components; every few pages (or volumes) 
of [functional specifications become ulumately so many 
racks of hardware. As long as he properly applies these 
modules or components, he is assured of coming up 
with a good system. This relatively simple approach 
is no longer desirable and may not be even feasible 
with process computers for the following reasons: 
1. The digital computer capabilitics (speed, memory, 
input-output) come in fixed steps with large incre- 
ments between steps. 2. If we make every digital com- 
puter different, the automatic programnung tcchniques 
which are potentially capable of reducing programnmung 
costs by orders of magnitude would be virtually inap- 
plicable. 3. If we only standardize on the module or 
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NOIVIDUAL SHELVES 
MOBILE DOLLIES 


FIXED 
SHELVES — 


An American Monorail carrier plus mobile shelves added 
7,500 sq. ft. of usable storage space to a Pennsylvania plant. 


Ten foot high shelving units equipped with grooved wheel 
dollies ride on double rails mounted flush to the floor. Shelf 
units roll out into the aisle smoothly with a pull equal to1% 
of their total weight. The Monorail carrier, used for loading 
and unloading shelves, has a photo cell safety device that 
prevents running into a shelf unit. 


Major Benefits: Stock stays cleaner and the amount of 
space required for aisles is cut in half. 


Free Folder — pictures and describes stacking by specialized American 
Monorail Stackers in many types of warehouses. Write for Bulletin SB-1. 
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THE CHALLENGE IN CONTROL 


By C. C. LASHER 
Gen. Mor., C ter t. 


General Electric Co. 
Phoenix, Ariz. 
SUCCESSFUL establishment of process control by com- 
puters is one of the greatest challenges of today. It 
holds the key to many of the fundamental problems 
facing the free world: Rising labor costs, increased 
labor dominance, foreign competition from nations with 
low labor costs, and the intense competition for national 
productivity with the eastern bloc nations. Just as 
proper adaptation of mechanization brought this country 
to where it is today, so will the successful utilization of 
industrial automation bring about continued rising 
standards of living, productivity and stability. In spite 
of a short history, the extent to which process computers 
have been put to use is remarkable. It is sufficient to 
just mention that there are at least 50 installations and 
120 orders of process computers placed in the industry 
to date. Many installations have demonstrated better 
than 99 per cent availability over an extended period of 
time. There is a significant number of users that have 
derived proven tangible and intangible benefits and are 
ordering their second and third round of process com- 
puters. The scope of process computer application is 
also extending horizontally as well as vertically; hori- 
zontally to include multiple processes, vertically to in- 
clude integration with the instrument-controllers, pro- 
duction scheduling and accounting procedures. Elec- 
tronic instrumentation, once virtually unknown in many 
industrial applications, is becoming the pride and joy of 
plant designers for power plants and chemical plants. 
It is encouraging that many new power plants, steel 
mills, and chemical plants are including process com- 
puters in their planning. In short, process computers 
have made a fine beginning and are here to stay. 


Reliability 

Reliability in the broad sense implies the providing 
of maximum useful service with a minimum of care 
over an extended period of time. Thus, it is not enough 
to design inherently reliable equipment. A long mean 
error-free operating time for the system is a good be- 
ginning, but we must go on to consider such things as: 
Fail safe design, ease of diagnosis, ease of repair, and 
partial system operation. 

Fail safe system design recognizes that any equip- 
ment is bound to have failure some time in the future, 
but should it fail it should fail in a manner so as not 
to endanger equipment or personnel. For examnle. it 
is common practice to have process computers direct 
the set points of instrument controllers in a chemical 
plant. Let’s say it is desirable to have the process con- 
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tinue in the event of computer outage, but without the 
optimization calculations for set point adjustments. A 
way to provide this fail safe operation is to provide 
whole number analog outputs from the process com- 
puter to instrument-controllers with individual digital 
to analog channels, magnetically latching relays as 
memory for each digital to analog channel, and separate 
power supply for the digital to analog section. 

Ease of diagnosis and ease of repair go hand in hand 
together. Automatic built-in or programmed diagnosis 
of malfunction would go a long way towards reducing 
down time duration and achieving a higher uptime for 
the system. 

Partial system operation is a state of bliss which is 
enjoyed by analog techniques but a “gleam in the eye” 
for process computers at the present state of the art. 
The entire digital computer system may fail due to one 
component, where an equivalent analog system may 
still continue to perform many useful functions cor- 
rectly should one or more components malfunction. 
The ideal is to achieve a partial or reduced (but cor- 
rect) process computer operation on a planned basis 
when one or more of the key components should fail. 


Simplicity 

Simplicity is a requirement of industrial automation. 
It may be a unique and unfamiliar restraint to many 
electronic engincers. Not only should the equipment 
be simple and relatively easy to apply, but it should 
require a minimum of effort, delays and process outage 
during the installation and check-out phase. After that, 
the maintenance procedure should be mere “replace 
and repair the component later.” 

Extreme [lexibility of the equipment docs not neces- 
sarily lead to simplicity of application of process com- 
puters. In fact, extremely flexible digital systems can 
lead to many problems. In the analog computing tech- 
nology, extreme flexibility is taken for granted. The 
application enginecr is [requently the same person as 
the design engineer. He works from standardized 
modules or components; every few pages (or volumes) 
of functional specilications become ulumately so many 
racks of hardware. As long as he properly applies these 
modules or components, he is assured of coming up 
with a good system. This relatively simple approach 
is no longer desirable and may not be even feasible 
with process computers for the following reasons: 
1. The digital computer capabilities (speed, memory, 
input-output) come in fixed steps with large incre- 
ments between steps. 2. If we make every digital com- 
puter different, the automatic programnung tcchniques 
which are potentially capable ol reducing programmung 
costs by orders of magnitude would be virtually inap- 
plicable. 3. If we only standardize on the module or 
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You get POWER, SPEED 
and ACCURACY with... 


Ses-Matic 


PRESS EQUIPMENT 


SES-MATIC DOUBLE AIR 
Pull-Thru Leveller and Coil conti : 
for stock 36” wide and .090 thick. 


SES-MATIC “JUNIOR” AIR FEED for feeding up to 4 inch 
wide materials and .06 thickness with a 4 inch maximum 


stroke advance. Up to 250 strokes per minute and accuracy 
to .002 inch. 


Mee GE) OST ae ER 


SES-MATIC AIR FEED for most materials up to 30 inches 
wide, up to 1% inch thick. Accurately feeds and levels 
the stock. 


BM Gs RE a a a ee ee 


SES-MATIC 

DOUBLE AIR FEED 

with Pull-Thru Stock Leveller. Models 
available for materials up to 72 inches 
wide and thicknesses up to 1% inch. 


4 Write for complete catalog of Press Feeding Equipment. 


DIV. OF SPECIAL ENGINEERING SERVICE, INC. 
7638 Wyoming e Dearborn, Mich. 
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component level, we will not be able to devote the re- 
quired prototype and production engineering effort for 
each system because every system will be different. 
4. With the stored program technology, fortunately, we 
are not faced with the choice of either designing the 
hardware to fit the process or designing the process to 
fit the hardware. The hardware can and should be 
standardized on a fairly high level to meet the require- 
ments and cost constraints of the supplier, and made to 
fit the needs of the process by programming. 


To summarize, extreme flexibility is not necessarily 
required or desirable for process computers. A higher 
degree of step-wise standardization on the functional or 
systems level will go far towards making process com- 
puters easy and simple to understand, apply and im- 
plement. 

Since the unique features of process computers, in 
contrast with business or scientific computers, is on-line, 
real-time operation, the acceptance of process com- 
puters once again points out the need for on-stream 
sensors and analytical instruments. Devices such as 
X-ray gauges, chromatographs are good beginnings, 
but many more such devices are needed. For example, 
on-stream flue gas analysis of the boiler, continuous 
BTU analysis of coal are some of the devices urgently 
needed. 

Needless to say, since process computers can readily 
accept d-c analog signals and contact closures as inputs, 
and can provide contact closures, whole number analog 
voltage or pulse voltage as output, there is a great deal 
of work to be done to make the sensors, transducers, 
analytic instruments and controllers compatible with 
process computers. 


Operational Problems 

The major restraints affecting the application of proc- 
ess computers to industrial operation are costs and the 
level of competence among the operating and main- 
tenance personnel of the user. 

Unlike military applications, process computers for 
industrial operation must pay for themselves by one 
or more of the following justifications: Increased ef- 
ficiency, increased safety, increased yield or throughput, 
improved quality and/or consistency of product, de- 
creased manpower, decreased instrumentation, and/or 
research tool. 

Some of these justifications are difficult to evaluate 
in a quantitative manner. Yet the constraints for a 3 
year pay-out for the chemical industry, 4-5 year pay-out 
for the steel industry are realities which we must face. 

The level of competence among the operating and 
maintenance personnel is another constraint which the 
engineers designing these systems should take into con- 
sideration. In many cases, the same operator who is 
responsible for the maintenance of the instrumentation 
is also responsible for the maintenance and operation 
of the computer hardware and program. Thus, the 
equipment and program should be well documented, 
easy to maintain, and changes should be easy to make. 

The industrial environment of dust, vibration, am- 
bient temperature, signal noise, and power transients 
are only some of the factors which the equipment should 
be designed to meet; otherwise, means should be found 
to circumvent degradation of computer operation due 
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SPEED 
CONTROL 

UP 10 

1000 10 1 


Integrated Honeywell 
speed servo control systems assure 
smooth, steady operation! 


SERVO VALVE 


TRANSOUCER 


SERVO AMPLIFIER s MYORAULIC MOTOR 
TACHOMETER 


A matched Honeywell Speed Control system can assure 
you of precision control at any speed. Based on the 
“building block”’ concept, a Honeywell system is easily 
adaptable to a wide range of industrial uses. The basic 
components of a Honeywell Speed Control system are 
proportional servo amplifiers, transducers and electro- 
hydraulic servo valves. Each Honeywell component 
has been compactly designed and ruggedly built to 
insure long-life and continuous reliability. 


In addition to their sturdy construction Honeywell 
Speed Control systems offer negligible droop under load 
fluctuations and smooth, steady low-speed operation. 

For details on any or all of Honeywell's Speed Con- 
trol systems, write Honeywell, Dept. 1061, Minne- 
apolis 8, Minnesota. 


Honeywell 


HONEYWELL INTERNATIONAL 

Sales and Service offices in all principal cities of the 
world. Manufacturing in the United States, United 
Kingdom, Canada, Netherlands, Germany, France, Japan. 


Fiat we Couttol 


SINCE 1665 
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ALL-STATIC LIMIT SWITCHES 


CONTROL MAGN 


ETIC MATERIALS 


WITHIN +.001 INCH 


Here’s a new line of proximity 
limit switches which enable you 
to control magnetic matcrials 
movement within thousandths 
of inches in many applications. 
So sensitive that it is actuated 
by parts as small as 4” cubes, 
yet remains equally sensitive, 
with pieces hundreds of times 
as large. 


OPERATING PARAMETERS: 


Two operating distances: Ad- 
justable %” - 44"; %" - 2”. 5-20 
operations per second. Response 
time, 25 milliseconds. Sensi- 
tivity to turn off: 20% at maxi- 
mum trip distance; 5% at min- 
imum trip distance. Control 
element output: 8 w, 24 v d-c 
at 335 ma, 60 cps. 

Reliable - Rugged - Corrosion 
Resistant - Can’t wear out. 

Not affected by oil mist, iron 
filings, sand, dust, dirt or water. 
Has passed Navy shock and vi- 
bration tests (MIL-S-901B) and 
(MIL-STD-167). 


You can be sure . 


Control Element 


# 3170064601 


Industrial Head 


yy” - 
# 316C806G01 


Heavy Duty Head 
wy" -%" trip 
# 614C002G01 


Heavy Duty Head 
yy” - 2” trip 
# 614C003G01 


Westinghouse Electric Corporation 
.. P.O. Box 2025, Buffalo 5, N.Y. 
[) Please send technical information 


Please send the following units: [] 317C064GO1 [ 3160806G01 
() 614C002G01 


General Purpose Control Dept 


© 317¢259G01 


Name 


Consider the many places 
these sensitive, reliable switches 
can be used in your laboratory 
or production installations. They 
are simple to install, easy to 
apply. They include only three 
parts: the sensing head located 
where the magnetic pieces will 
actuate the element when 
brought within the predeter- 
mined trip distance; the control 
element (can be located any- 
where) which picks up the signal 
from the head to actuate relays, 
solenoids or other static com- 
ponents; the 115v, 60c supply 
line and head-to-element lead. 

Normally each sensing head 
requires its own control element, 
although up to six heads can be 
used on a single element in 
special applications. 

For specific or test applica- 
tions, send your order or request 
for further technical informa- 
tion direct to General Purpose 
Control Dept., P.O. Box 2025, 
Buffalo 5, N.Y. 


.. if it’s Westinghouse. 


e 


¥%” trip 
Industrial Head 
Y%” - 2” trip 

# 3170259601 


Westinghouse 


() 614C003G01. 





Company. 





Address 





City 
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to industrial environment. 

In the past, certain segments of the industry have 
traditionally looked to the equipment suppliers for a 
close technological partnership. In many cases, the en- 
tire burden of “systems engineering” is placed on the 
supplier. The user only purchases a “functional black- 
box.” Undoubtedly, this close technological partnership 
will continue with obvious benefits to both parties. 
However, due to the secrecy regulations in the chemical 
industry, and the fact that process computers are im- 
plementing to a large extent, plant operating practices 
and procedures, it is no longer desirable for the user 
simply to purchase a “functional black-box.” The user 
must be trained in systems analysis, computer applica- 
tion and programming so he can at least participate in 
the implementation. In fact, the user will not be able 
to derive the maximum benefits from process computer 
control until he is intimately familiar with computer ap- 
plication and programming. This will enable him to 
select functions with the highest “benefit to cost ratio” 
and enable him to implement his entire plans including 
operating practices and procedures in spirit and intent. 


From a paper entitled “New Problems For Electronic 
Engineers,” presented at 1961 7th Regional IRE Tech- 
nical Conference, Phoenix, Arizona, April 1961. 


MINERAL PROCESSING 


By ROBERT J. BRISON 


Mineral Processing Specialist 
Battelle Merrorial Institute 
Columbus, Ohio 


A RECENT STUDY led to predictions that by 1980 
the United States will have adequate domestic pro- 
duction of only 6 of 23 major mineral raw materials 
—coal, cement, gypsum, phosphate, potash, and mo- 
lybdenum. It was also predicted that imports of most 
of the other materials would have to be substantially 
increased if the nation is to maintain adequate supplies 
of all minerals. 

Obviously, the advancement of United States tech- 
nology in mineral processing is of critical importance. 
The improvements of existing processes and the dis- 
covery of new ones can mean the difference between 
abundance and scarcity of basic raw materials in the 
years ahead. Modern trends in mineral research—the 
scientific approach to mineral problems, the closer re- 
lation with other technologies, and the application of 
automation—can provide the means for achieving the 


kind of progress that is needed. 


In this age of automation, mineral processing plants 
will be no exception to the trend toward the ultimate 
goal of completely automatic control. This industry 
has long been highly mechanized; in a modern plant, 
thousands of tons of ore per day are processed from 
mine to smelter without being handled by human 
hands, and with only a few operators in attendance. 

But automatic control in the industry is in its in- 
fancy. The problems involved have been formidable— 
such as automatically analyzing for several elements a 
slurry of solids suspended in water or delivering a suit- 
able sample to the analyzer. The large number of 
production units requiring individual control also adds 
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to the complexity. Major advances are being made to- 
ward solving these problems. In this area, too, much 
of the needed know-how is becoming available from 
other fields. 

Particularly significant is the rapid progress in de- 
velopment of automatic equipment for on-line analy- 
sis of slurries and solids by the x-ray-fluorescence spec- 


troscopy method. Such a unit has been installed at | 
the Anaconda copper concentrator in Montana. As a | 
step toward the rapid analyses required for the con- | 
stant control of automatic processes, equipment that | 
will analyze samples for six elements and record the | 


results within 2 minutes is now available. Conven- 
tional methods, on the other hand, could provide the 


same data only after an extended period (often 8 hours | 
or more); and meanwhile a considerable tonnage of | 


ore would have passed through the process. 


Analysis of products is, of course, only one of many | 


essential control factors in a mineral processing op- 


eration, and many kinds of measurement and con- | 


trol equipment will be needed. Already, devices such 
as gamma-ray absorption meters for level and density 


control and electromagnetic flowmeters appear destined | 
to become commonplace in the mineral processing | 
plants of tomorrow along with the already well-estab- | 


lished control devices. 


Much of the instrumentation for automation of min- | 
eral processing will be “imported” from other fields | 
of technology. But a large part of the new knowledge | 
will have to come from research in the mineral in- | 


dustry itself. This research will include: 
1. Application and adaptation of available control equip- 
ment to mineral processing 


2. Development of special equipment and techniques as | 


needed, for example, development of means to deliver samples 
to automatic analyzers 


3. Basic research to improve understanding of mineral- | 


processing operations and thereby lay a firm basis for estab- 
lishing the principles of control 

4. Modification of existing processes to make them more 
amenable to automation 

5. Development of new processes better suited to automation 
than existing processes 


6. Study and design of the over-all operation and control of | 


the mineral processing plant as a unified system. 


From an article entitled “Trends In Mineral Research,” | 
appearing in the “Battelle Technical Review,” July 1961. 


EXPLOSIVE FORMING 


By JAMES P. ORR | 
Ryan Aeronautical Co. | 


San Diego, Calif. 


EXPLOSIVE FORMING, a new manufacturing tech- 
nique, is taking its place in modern aircraft and missile 
fabrication. Many development programs have been 


conducted to evaluate high energy forming. The re- | 
sults of these programs have provided sufficient data | 


from which to draw some worthwhile conclusions. 
Principal explosive forming advantages are: 

Size. Parts to be explosively formed are not restricted 
in size to present equipment capacity, but by other re- 
stricting factors—sheet size, die size, or the ability to 
handle either the die or the material. In this regard, 
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LIVERNOIS 


TRANSFER UNIT 


is the 
right move 
in your — 


Die changeover is 
quickly made. Eco- 
nomical even for 
low volume pro- 
duction on new or 
existing equip- 
ment. 


Automation with LIVERNOIS 
Standard Transfer Units are 
easily incorporated in new de- 
signs to fit large or small presses. 
Move any part, any distance 
vertically or horizontally. 


Press application of small 3-station 
line transfer unit shown. 


ee Wale 


Standard unit powered by hydraulic 
or air cylinder is mounted ver- 
tically for “Walking Beam.” 
Mounted on its side, it’s a 
“Shuttle Type” part trans- od 


fer unit. 


Thereis a LIVER- 
NOIS Transfer 
Unit available for 
most applications 


Patented—with 
other Patents 
Pending 


UNIT 


Large cup trimming shows the 
“BUILDING BLOCK” arrangement 
using hydraulic power. 

Write for 8 page illustrated brochure. 
Or, call Detroit Code 313 CR 8-0200. 


LIVERNOIS ENGINEERING CO. 
The Moving Engineers of Automatior 


25200 Trowbridge @ Dearborn, Michigan 
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NEW DIXON Avt0-t0n0vE Z)piyar 


SCREWS AND NUTS AUTOMATICALLY ‘ 
WITH PRECISE TORQUE CONTROL fl 


DRIVEN 


Gives you..; 


1 Complete control of screws from parts 
feeder to chuck, until threads are started. 
No dependence on gravity to load chuck. 


2 Exclusive built-in sensing, assures that 
screw is driven. Automatically retracts 
driver only after attaining proper torque. 


Complete automatic cycle, requires only 
@ touch of the pedal. 


Torque accuracy within 5%, comparable 
to most precise hand-torquing methods. 


Clutch free-wheels after driving. Operator 
cannot vary the torque. 


6 Two ranges of torque available 0 to 84 
inch-pounds and 48 to 120. 


Work height adjustment with 14” range, 
can be made without in any way disturb- 
ing the machine adjustments. 


The new DIXON Auto-Torque Driver includes 
all the features of the DIXON Auto- 
Positioner, .and has an efficient space- 
saving air motor with an adjustable-torque 
clutch. These features provide for positive 
handling, giving new efficiency in driving 
screws and nuts. 


Model S$D-100, above, tooled for any 
— screw up to <" thread size, 
DIXON AUTOMATIC TOOL, INC. joie ooitc tan Son 

2312 - 23rd AVENUE without floor column, provides a com- 
plete automatic station. Maximum 


ROCKFORD, ILLINOIS width 6 inches. 


Full inkor mation available in bulletin No. SD-81. 


EQUIPMENT FOR AUTOMATIC PARTS HANDLING AND ASSEMBLY 
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NEW JUNIOR SIZE VIBRA-WASHER 


GIVES YOU AUTOMATIC 
PROCESSING OF 
METAL PARTS 


LABOR SAVING 


READILY ADAPTABLE TO 
MANY OPERATIONS 


NO NESTING OF PARTS & 
DURING CLEANING OR 
CONDITIONING CYCLE 


ADJUSTABLE CAPACITIES 


ELECTRIC—GAS—STEAM 
HEATING ELEMENTS 


The new Simplicity Junior Size 

Vibra-Washer employs a vibrating work carrier ) 

that automatically conveys metal parts through a cleaning or 

conditioning bath. It cleans so thoroughly that chips, oil and grease are removed 
from even blind or slotted openings; cleans so gently even the most delicate 
threads or flanges are not harmed. 


If you have a tough cleaning or conditioning job, Simplicity Engineering Company 
can help. For information, write or call the Industrial Washer Division. 


Simplici 


ENGINEERING COMPANY « DURAND 26, MICH. 
FOR CANADA: Simplicity Materials Handling Limited, Guelph, Ontario 


223 
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a technique has been developed to construct the die 
right in the ground, either of concrete with an epoxy 
face or concrete with a steel face. In this manner, dies 
of 50 or 60 feet in diameter may be constructed. 

Pressure of Forming Force. Sufficient pressure and 
capacity for forming the strongest new superalloys is 
available through the medium of explosive forming. 
Pressures in excess of those obtainable by the largest, 
most modern conventional machines are readily gen- 
erated by explosives. 

Forming Speed. Conventional machifes form metals 
at speeds up to 5 fps; explosive forming utilizes speeds 
up to hundreds of feet per second. Although still in the 
research stage, some tests have indicated that high 
rates of forming speed show advantages over slower 
forming speeds in increased elongation. 

Cost Reduction. Explosive forming, as a manufactur- 
ing technique, will not replace conventional equipment. 
As a general rule, if the part can be formed satisfactorily, 
conventionally, it is more economical to do so. Of 
course, there are exceptions to this: Extremely large 
parts, parts with unusual contours, close tolerance parts, 
and parts requiring heavy pressures generally lend 
themselves to explosive forming. 

Reduced Spring-Back. Parts have been consistently 
produced to within 0.001 or 0.002 inch of the die. This 
is possible because of the lack of spring-back encount- 
ered in explosive forming. 

Work Hardening. Material formed by explosive means 
may be work hardened, and this is proportional to the 
severity of the form. Normal annealing methods may 
be employed, as with conventional forming. ‘This may 
be carried on between explosive forming shots. It is 
generally not necessary to build stage dies in explosive 
forming work since the material may be moved by small 
explosive charges a portion of the way to the die, an- 
nealed, re-installed in the die, and finish formed. Work 
hardening has been used to advantage in obtaining 
high tensile strength in certain alloys which are not 
heat treatable. 


Disadvantages. 

The great disadvantage to explosive forming, at pres- 
ent, is the amount of time consumed in loading and 
unloading the part from the die. The difficulty here 
is that a vacuum must be secured between the part and 
the die so as not to allow air compression in the die 
cavity. The necessity of drawing this vacuum has re- 
sulted in complicated die designs in which sealing prob- 
lems slow down the handling procedure. Perhaps as 
new tooling techniques are established, this delay may 
be minimized. 

Another disadvantage is the complex problem of ex- 
plosively forming materials at elevated temperatures. 
This has been partly overcome through the use of 
alluvial sand as a shock transmitting medium instead 
of water. In this manner, electrically heated dies have 
been used to 1000F temperatures. Titanium metals have 
been successfully formed with a minimum of spring- 
back and metal thinning by the use of this technique. 


From a paper entitled “High Energy Forming New 
Manufacturing Techniques,” presented at the 1961 
Society of Automotive Engineers National Aeronautic 


Meeting, New York, April 1961. 
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confidential 


Problems concerning systems, equipment, or compo- 
nents for automated operations are invited. Submit 
to: The Editor, AUTOMATION, Penton Blidg., Cleve- 
land 13, Ohio. Readers having solutions to problems 
are invited to submit them and should refer to prob- 
lem title and case number. 


FINISHING PLASTIC CONTACT LENSES Case 2500-P 
... We have heard of a method of vibration-finishing parts 
in which the parts are mixed with abrasive grains in a con- 
tainer which is then vibrated rapidly, causing the grains to 
deburr and polish rough edges, protrusions, and internal 
corners. We are interested in using such a process for round- 
ing, smoothing, and polishing plastic contact lenses at various SENSING 
stages of manufacture. What companies make such vibra- HEAD 


tion-finishing equipment and what kind and size of abrasive 


c 


| 
grains would be recommended for use with our product? ——— 
| 


. Engineer POWER | /) 
SUPPLY 


CUSTOMER 
DETECTING BREAKS Case 2503-P FEEDER 
. . . One of our automatic machines uses both thread and SYSTEM 
1/64-inch diameter staple wire, each supplied from reels. 
Our problem is to find some means of shutting down the 
machine if either the thread or wire breaks between the reels P 5 
and the machine. Speed of the thread is 100 feet per minute, SAE AT ee Te 
and speed of the wire is 8 feet per minute. . . Packaging 


Engineer 
nginee EUCLID Bulletin E-200 


Sen-Tek Control, the electronic light-sensing 
NUMERICAL CONTROL SYSTEM Case 2504-P 


... We are in need of an inexpensive, slow speed, low 
accuracy, punched paper tape preparation and numerical Opaque and solid materials. It detects levels 
control system for X-Y co-ordinates plus additional commands, 


device, detects and controls the level of 


- ’ , of such materials as foundry sand, powdered 
with provisions for visual display, parallel entry, and manual 


inputs. . . Engineer coal, carbon, sugar, flour, salt and grain—or 


heavy, bulky materials such as stones, slag, 


SEPARATING CHIPS FROM PARTS Case 2505-P coal, coke and ore. 


... We are a manufacturer of ball bearings. The outer It installs easily on bins, tanks, hoppers, 

and inner races are turned on automatic machines and : 
' ; grain elevators, etc., as top-level and bottom- 

dropped into tote pans. Unfortunately, long spiral chips also 

find their way into the tote pans. The parts are then dumped level indicators. Or it may be used as either 

into a hopper where they are picked up by a conveyor and a top or bottom-level indicator. 

brought into a chute attached to a grinding machine. The 


spiral chips jam the chute, and the operator has to manually What’s more, it can be used as a limit 


remove them. We need sorting equipment that would sepa- switch, counter, indicating device or for 
rate the chips from the parts before they enter the chute. _ > 
. . Tool Designer similar applications. 
The Euclid Sen-Tek Control requires no 
REMOVING BOW FROM STRIP Cece 2806-P warm-up time, has no filaments to fail and 
. We are looking for a method or machine which will does not lose sensitivity with age. 


remove the crosswise bow or crown from coiled stock, 8 


to 13 inches wide, before or after it passes through a WHAT'S YOUR PROBLEM? 


straightening and feeding machine. This crown is due to 

the stock being formed and is not due to a greater thick- ° 

ness at the center. The crown causes the straightener rolls Ask for Bulletin E-200 
to leave creases across the stock each time the straightener EX-19 
and feed stops for a punch press cutoff operation which 

means that the creases appear in each piece. This condi- iy | H i} ' 

| sean P naan e Electric & Mfg. Co. 
tion does not exist in coils that are flat across the width 


of the stock. .. Manager Plant Engineering MADISON - OHIO 
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Wily BOOKs ———_ 


McCracken: A GUIDE TO FORTRAN PROGRAM- 
MING. First practical book on the computer language 
designed for scientific and engineering programming. 
Written for self-study. 1961. Approx. 100 pages. 
$2.95 


Malcolm-Rowe-McConnell (Eds.): MANAGEMENT 
CONTROL SYSTEMS. Covers the entire field, showing 
how computers make it possible to design new man- 
agement patterns, simulate activities for testing policy 
and procedure. 1960. 375 pages. $7.25 


Grabbe-Ramo-Wooldridge (Eds.): HANDBOOK OF 
AUTOMATION, COMPUTATION, AND CONTROL, 
Vol. 3, Systems and Components. Outlines in detail 
the modern approach to systems engineering, with 
typical industrial examples. Describes classes of con- 
trol components and shows how they are combined 
to form complete systems. 1961. Approx. 1208 pages. 
$19.75 


Harris: INTRODUCTION TO FEEDBACK SYSTEMS. 

Offers an integrated background of all areas of ap- 

plication in electronics and communications, as well 

- control systems. 1961. Approx. 336 pages. Prob. 
10.50 


Graham-McRuer: ANALYSIS OF NONLINEAR CON- 
TROL SYSTEMS. Basic mathematical tools for prob- 
lems of stability, accuracy, and response. Includes 
practical problems, design data. 1961. Approx. 424 
pages. Prob. $9.75 


Fano: TRANSMISSION OF INFORMATION. A statis- 
tical presentation of communication, presenting foun- 
dations and major results of information theory. An 
M.I.T. Press Book. 1961. 400 pages. $7.50 


Hennie: ITERATIVE ARRAYS OF LOGICAL CIRCUITS. 

Formulates and answers basic questions about anal- 

ysis and synthesis of the more general types of 

iterative arrays. Includes design techniques. An 

os Press Research Monograph. 1961. 242 pages. 
95 


Wozencraft-Reiffen: SEQUENTIAL DECODING. A 
probabilistic treatment, showing how terminal equip- 
ment of reasonable complexity can provide efficient, 
essentially error-free communication. An M.I.T. Press 
Book. 1961. 80 pages. $3.75 


Peterson: ERROR-CORRECTING CODES. Coding 
theory and systems, showing in detail how to imple- 
ment codes in practical systems. Stresses codes with 
mathematical structure. 1961. 285 pages. $7.75 


Aigrain-Coelho-Ascarelli: ELECTRONIC PROCESSES 
IN SOLIDS. Compact review of band theory, plus an 
original treatment of transport theory in covalent 
semi-conductors. An M.I.T. Press Research Mono- 
gtaph. 1961. 67 pages. $4.00 


Send now for your on-approval copies: 


JOHN WILEY & SONS, Inc. 


440 PARK AVENUE SOUTH, NEW YORK 16, N. Y. 
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mew books 


DICTIONARY OF AUTOMATION, COMPUTERS, CONTROL, 
AND MEASURING (IN SIX LANGUAGES) 


By W. E. Clason, head of translation dept., N. V. Philips 
Gloeilampenfabricken; 848 pages, 6 by 8% inches, published 
by Elsevier Publishing Co.; distributed by D. Van Nostrand 
Co. Inc., Princeton, N. ].; available from Automation; $27.50. 


The author has compiled and arranged this dictionary on 
an English alphabetical base. Corresponding words in French, 
Spanish, Italian, Dutch, and German are arranged hori- 
zontally alongside of English equivalents. In addition, for 
each language, an alphabetical list of words contains a code 
number reference to the basic English list. 


THE MEASURE OF MANAGEMENT 


By E. D. Chapple, president of E. D. Chapple Co. Inc. and 
L. R. Sayles, professor of management, Graduate School of 
Business, Columbia University; 218 pages, 6 by 9 inches, 
published by Macmillan Co., New York; available from 
Automation; $6.50 postpaid. 


The major objective of this book is to develop a consistent 
and generally applicable system of measurement so that an ex- 
ecutive can describe the personality of a fellow manager, ele- 
ments in the organization structure, and the work-flow pat- 
tern of a department in the “same language.” The authors 
stress that the flow of work is the major criterion for de- 
signing the organization structure. 


THEORY OF METAL CUTTING 


By P. H. Black, professor of mechanical engineering, Ohio 
University; 204 pages; 6 by 9 inches, published by McGraw- 
Hill Book Co. Inc., New York; available from AUTOMATION; 
$7.50 postpaid. 


In a very readable manner the author discusses the prin- 
ciples and theories of what happens at and near the cutting 
edge of a mechanical cutting tool during the machining 
process. The author anticipates that a good grasp of the metal 
cutting process should be of direct help in specifying ma- 
chining operations and schedules to increase production rates 
of parts made of common materials and materials still in the 
development stage. 


MODERN PRODUCTION MANAGEMENT 


By E. S. Buffa, associate professor of production manage- 
ment, University of California, Los Angeles; 636 pages; 6 by 9 
inches, published by John Wiley & Sons Inc., New York; 
available from Automation; $10.25. 


Book deals with the methods of analysis, and the design 
and operation of production systems. The primary object of 
the author is to integrate much of the new analytical methods 
and materials from operations research, management science, 
and industrial engineering with traditional production con- 
cepts. 
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THE MAGNETIZED LINE 


SCREW HOLDING DEVICES OF ALL TYPES FOR 
POWER SCREWDRIVERS AND NUTSETTERS 
We're specialists in magnetized screw driving and nut 

setting devices. 


In stock for immediate shipment is a magnetized device 
ready to go to work in your assembly department. 


Results: faster assembling production, less employee ten- 
sion and better quality work. 


Call on us for any special application. We'll work it out 
for you. 
A COMPLETE LINE OF BIT HOLDERS — FINDERS — SOCKETS 
tn Ayn rT sy MAGNA DRIVER 
- 
| iu 779 WASHINGTON ST. DEPT AIO 
BUFFALO 3, N.Y 


coOR POR ATIAOWN 
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MANUFACTURERS’ REPRESENTATIVES WANTED 


Growing manufacturer of Rotary Type 
Limit Switches, Explosion-Proof En- 
closures and Control Units, Terminal 
Blocks, Electronic Timers, Magnetic 
Timers and Custom Control Systems 
needs representatives in several areas. 
For further information, please send 
full particulars regarding experience, 
present lines and territory covered. 
Gemco Electric Company, 25685 West 
Eight Mile Road, Detroit 40, Michigan 


Use an Inquiry Card 


For further information on any- 
thing described or advertised 
in this issue 


SEE PAGE 119 
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MOTION INDICATOR 


ROlonGUAlRD 


SHAFT MOTION 


INDICATOR 

PROTECTS MACHINERY 

BY INDICATING STOPPAGE 

DUE TO OVERLOADING ~ 


OR MALFUNCTION SS 
A and B: On end return idlers, warn 


if conveyor should break, slow or stop. 
Cc: On boot pulley, signals slowdown, 
stoppage, slippage due to overload, 
boot pulley out of adjustment. Helps 
prevent fires. 

D: On screw conveyor, warns of slow- 
down due to overloading. Prevents 
damage. 

E: On rotary feeder, warns of slow- 
down; prevents plugging damage. 
Roto-Guards can be wired into inter- 
lock system; stoppage of one com- 
ponent automatically stops others; 
prevents damage. 


Write for Bulletin RG-21 
orcall ¢Uxccdo 2-suuv 


THE BIN-DICATOR CO. 
17190-E2 Denver * Detroit 24, Mich. 
We Sell Direct - Phone Orders Collect 
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New GEMCO 
ROTATING — 
LIMIT 
SWITCH 


PRECISION 
CAM ADJUSTMENT 
WITH A SCREW DRIVER... 


IN SECONDS! 
~ 


One type cam... . no 

special cam lobes required. 
Snap Action Switches, N. 0. and 
N. C.—electrically separated 


2 through 12 
circuits. Available in NEMA 
1,4,5,7,9 and 12 enclosures. 


Please send Bulletin 558 for complete story of new 
Gemco Rotating Cam Limit Switches. 


NAME 
COMPANY 


city ONE STATE 


GC E Cc ELECTRIC COMPANY 
25685 West Eight Mile, Detroit 40, Mich. 
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CUMULATIVE EDITORIAL INDEX 


Including May 1961 through October 1961. 


Number preceding hyphen 


is month of issue; 


those following are page numbers. 


AUTOMATION is indexed in the Applied Science & Technology Index and the Engineering Index, available in libraries generally. 


Microfilm copies are available from University Microfilms, 


A 


Actuator, electromechanical, 9-23* 
Addressing magazine labels, 10-88 


Adjustable-speed drives, 5-68; 8-88; 
10-63 


Air Systems, maintenance of, 8-77 
Alarm, explosive, 5-20* 


Amplifiers, 
power, 5-77 
voltage, 5-77 
Analog recording systems, 
Analysis, 
9-52 
Analyzer, 
boiler water, 8-70* 
continuous process, 9-151 
fluid network, 5-26* 
process, 7-76 
silica and phosphate, 8-70* 
Argon, liquid, 8-12* 
Arnold, H. H. 
Developing a 
plex, 9-52 
Assembly, 9-39 
automobile bodies, 
by riveting, 6-90 
carbon resistors, 9-60 
cathode ray tube, 10-41 
micromodule, 8-12* 
shock absorbers, 9-39 
Automation, 
at Volkswagen A. G., 6-41 
data processing, 8-54 
fifth conference, 6-10* 
in Russian tire factory, 9-48* 
Italian Commission for, 7-57* 
philosophy, 5-46; 7-53; 10-41 
survey, 7-35 
Automation and Manpower, 
Advisory Committee, 6-9*; 7-53 
Office of, 6-9*; 7-53 


5-56 


continuous process, 8-70*; 


Multimachine Com- 


6-41 


B 


Beck, G. H 
Computers & 
6-161 
Beck, P. W. 
Automatic Diode Tester, 
Bennett, W. 8. 
Programmed Testing, 5-137 
Blending system, 9-23° 
Bolz, R. W. 
Automation Outlook, 10-9* 
Survey Report and Forecast on 
Automation Trends, 7-35 
Boxing 7-148* 
Brakes, electric, 
Brenner, D. W. 
Air Supply Maintenance, 8-77 
Brison, R. J. 
Mineral Processing, 
Brokmeyer, D. E. 
Industrial Hydraulic Circuits, 9-80 
Brown, R. W. 
Testing and 
Blanks, 10-81 
Buchanan, T. C. 
Fixturing for Riveting, 6-90 


Building blocks, machine tools, 9-68 


Liquid Pipelines, 


7-67 


wire parts, prob., 


10-78 


10-158 


Sorting Resistor 


© 


Caban, N. L. 

Control Versatility, 
Carpenter, J. 

Industrial 

6-71; 7-83 
Casting, 
aluminum engine parts, 

aluminum strip, 5-52 

continuous production, 7-57* 
Cement analysis, 9-151 
Chemical, metering movie, 
Chope, H. R. 

Developing Control Systems, 
Clutches, electric, 10-78 
Cleaning, 

coal, 9-75 

machine, 


6-155 


Hydraulic Circuits, 


6-86 


7-16* 


7-76 


9-26° 


*Asterisks indicate brief 
appearing in departments. 


items 


164 


Coating, 
epoxy equipment, 9-23* 
steel pails, 5-65 

Coding chinaware, 


Compressors, 


prob., 6-*66* 
maintenance of, 8-77 


Computer-controlled manufacturing 


system, 9-52, 60 


Computers, 

aircraft maintenance, 5-73 
circulation control, 10-88 
control application, 9-76 
high-speed digital, 10-9* 
in data processing, 8-54 
maintenance, 6-88 
management use, 9-153 
process control, 7-76; 9-60 


Conference, Instrument Society of 
America, 8-12* 


Connector, terminal, 10-22* 


Controlled approach positioning sys- 
tems, 5-77 


Controls, 
adaptive, 6-164* 
automatic, 5-46 
batch process, 
batch weighing, 
computer, 9-52 
computer applications, 9-76 
computer requirements, 10-155 
conveyor scale, 5-66 
electric brake, 10-78 
electric clutch, 10-78 
electrical American 

5-146* 
electrohydraulic servo, 
gas dispatching, 10-70 
industrial motors, 8-162* 
magnetic tape, 5-56 
mineral processing, 10-158 
multiple motor systems, 10-63 
order picking, 7-70 
pneumatic, 8-47* 
process, 8-47*, 50*; 
process computer 
rubber cutting press, 7-54 
servo, 9-80; 10-75 
sorting machine, 
static machine, 
system, contouring, 
system philosophy, 
train routing, 9-45* 


Conveyors, 

copper cathodes, 
finishing system, 
loader, 6-67 
metal scrap, 
motor controls, 
order picking, 
overhead, 8-96 
seale, 5-66 

systems, 5-18* 


9-155 
9-67 


standards, 


9-80 


9-76 
9-13* 


10-81 
7-9* 
5-24* 
7-76 


prob., 
5-84 


9-164" 


8-72 
10-63 
7-70 


Costs, reduction, 5-146* 
Counters, 
core-transistor, 5-10* 
newspaper stacking, in, 


Counting small 


7-95 
parts, 6-166* 
10-4* 
Cunningham, J. B. 
Special Tools Can 
9-68 


Current conductor system, 7-10* 


prob., 
Crystallography, 


Be Versatile, 


Darmody, T. R 
Maintenance of 
tems, 6-88 


Data handling, 5-46 


Data processing, 8-53; 9-17* 
activity in Japan, 5-42* 
battery operated computer, 
card reader, 8-14* 
check out equipment, 6-10* 
computer, 5-15*, 73 
computer, electronic, 9-17* 
control computer systems, 
digital data system, 6-18* 
information retrieval, 9-14* 
list of equipment items, 8-54 
list of manufacturers, 8-54 
magazine subscriber, 10-88 
magnetic tape, 5-56 
magnetically imprinted 

6-27* 
memory file, 5-10* 
orders & invoices, 5-39* 
storage equipment, 10-19* 
storage & retrieval unit, 6-26* 
tape preparation system, 10-35* 
warehousing, 7-70 


Computer Sys- 


5-23° 


10-14° 


checks, 


313 N. First 8t., 


Decker, R. O. 
Control Computer 
9-76 
Descaling steel strip, 10-87 
Design, mechanical elements, 9-161° 
Detecting breaks, prob., 10-161* 
Detector, flaw, 6-18* 
Dictionary, 
automation 
10-162* 
physics and electronics, 
Diebold, J. 
National Implications of Automa- 
tion, 6-160 
Digital recording systems, 5-56 
Diode, multiple germanium switch- 
ing, 9-20° 
Dispatching, natural gas, 
Dispensing popcorn 
9-164* 
Drilling, multiple head, 
Drills, multispindle, 
Drives, 
adjustable speed, 5-68; 
hydraulic, 8-88 
mechanical-hydraulic, 5-68 


Application, 


and computers, 


8-162* 


10-70 
salt, prob., 


5-64 
8-17* 


8-88; 10-63 


Economics, 
10-52 

Electrical, 
brakes 
level 


equipment investment, 


10-78 
9-164* 
maintenance, 6-88 
10-85 


and clutches, 
indicator, prob., 
Electronics, 
Electrostatic painting, 
Engineering, 
creative design, 
manufacturing, 7-62 
manufacturing development 9-52 
use of analog computations, 6-164* 


6-164* 


F 


Feeders, 
pneumatic, 
sheet, 6-78 


10-81 


Feeding, 
metal webs, 8-79 
paper sheets, 6-78 
steel sheets, 10-48* 
tobacco, prob., 8-159* 

Filters, air supply, 8-77 

Finishing, 
glass, 10-58 
paint spray unit, 
plastic lenses, prob., 
system, 5-84 

riveting, 6-90 

Flexibility, 

Fluid 

Fluid 

Forecast, 


6-20* 
10-161* 


Fixtures, 
production, 8-39 
prob., 
6-164* 
trends, 7-35 


bed insulation, 9-164° 


power, terms, 


automation 
Forging presses, 5-29 
Forming, 
explosive, 
window glass, 
Furnaces, 5-29 
carbon coating, 
industrial, 6-12* 


10-159 
8-87 


9-60 


G 


Gaging, 
air system, 10-41 
equipment, pneumatic, 9-22* 
gamma ray systems, 6-15* 
glass blanks, 8-87 
mass spectrometer, 
thickness, 7-94 
x-ray emission, 7-94 


Guide rings, 7-10* 


10-4* 


Hatfhill, D. W. 
Controlling with Magnetic Tape, 
5-56 
Handling, 


automobile bodies, 9-39 


Ann Arbor, 


Mich. 


bathtub molds, 10-59 
bauxite ore, 5-66 
belt lengths standardized, 6-10* 
bread pans, 7-92 
bundles in newspaper mailrooms, 
7-95 
earburetor air horns, 
cargo, 9-13* 
conveyor belt system, 7-21* 
conveyor system, 5-18*; 8-96 
dry materials, 8-30* 
feeding metal webs, 8-79 
for electrostatic painting, 
garments, prob., 5-142* 
gypsum, 10-58 
magnetic routing system, 
mail, 5-9* 
Naval warehouse system, 
newspaper stacking, 7-95 
paper products, 6-78 
parts transfer, 9-69 
pneumatic, 10-58 
porous panels for bins, 10-4* 
scrap collecting system, 8-72 
small parts, prob., 6-166* 
steel coils, 8-71 
steel pipe, prob., 
warehousing, 7-70 
Head, F. E. 
Programming 
9-155* 
Heat, processing, 6-41 
Hensgen, B. T. 
Automatic Disassembly, 7-143 


Hertz stresses, in feeding webs, 8-79 


Humphrey, J. R. 
Tricks in Handling Paper Prod- 
ucts, 6-78 
Hutton, J. G. 
Create the Proper Climate, 
Hydraulics, 
adjustable speed drives, 8-88 
basic sequencing methods, 6-71 
counteracting gravity, 7-83 
drive system, 5-68 
electrohydraulic servo 
9-80 
force control devices, 
high-speed press, 10-75 
multi-actuator system 
tions, 7-83 
position control devices 
position control systems, 
pumps. and controls, 7-83 
sequencing fluid motors, 7-83 
sequencing multiple cylinders, 
sequencing one cylinder, 6-71 
time control devices, 6-71 
velocity control devices, 6-71 
velocity control systems, 9-80 


6-67 


10-85 


7-16* 


9-22° 


8-159* 


Batch Processes, 


8-154 


systems, 
6-71 
considera- 


6-71 
9-80 


7-83 


Indexing, 
irrangements, 9-39 
in transfer machines, 
large molds, 10-59 


Induction heating, 6-41 


Information 
8-12* 


9-69 


Processing Society 


Inspecting hosiery, prob., 7-148* 
Inspection, 
electronic machine, 
in-process, 9-60 
paper flaws, 5-39* 
system, pallets, 7-92 
Instrumentation, 
Instruments, 
Investment, 


Irish, M. C. 
Transferring Methods, 


8-20* 


system, 5-18* 
electronic, 9-161* 


proposal analysis, 10-52 


9-69 


J 


Joining, 
coil strip, 8-71 


Justification, equipment 
10-52 


proposals, 


K 


Keebler, J. C. 
Debugging, 
Korin, 8. B. 
A Look at Investment 
back, 10-52 


10-51 


and Pay- 
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L 


Labeling, magazine, 10-88 


Labor-management, 
Presidential Advisory 
Committee on, 7-53 


Lasher, C. C. 
The Challenge 


Lathes, 
crankshaft, 
liquid, 7-9* 


equipment, 


in Control, 10-155 


8-39 


6-12* 

Lining, steel pails, 5-65 
Lithographing, toothpaste tubes, 5-52 
10-86 


Leasing, 


Loading, cement barges, 


Loranger, W. F. 
On-Line Process Analysis, 9-151 


Lubricators, air supply, 8-77 


Machine shop, and timesavers, 


9-161* 


tips 


Machine tool attachment, reciprocat- 
ing feed arrangement for drilling 
machines, 10-25* 


Machine tools, 

broaching, 10-37* 

building blocks, 9-68 

die cutting machine, 5-15* 

drilling & tapping, 5-64 

flame-cutting machine, 

forging presses, 5-29 

Japanese market survey, 

numerically controlled, 
10-14, 41, 67, 86 

tube processing machine, 


10-19* 


9-48* 
6-60, 85; 
10-28* 


Machines, 
aluminum tube-making, 5-52 
baling, 8-72 
cigarette making, 7-76 
computer controlled, 9-60 
diode tester, 7-67 
lapping, 6-12* 
laundering, 10-4* 
newspaper stacker, 
riveting, 6-90 
sawing aluminum, 
tube bending, 10-16* 
wafering, 6-12 
welding, 6-9*; 8-71 
wiring, 10-16* 


7-95 


5-76 


Magnetic, 
amplifiers 7 
core devices, 5-146 
imprinting, 10-16* 
tape, subscriber data, 
tape systems, 5-56 


MacLeod, Robert 
Automatic Batch 


10-88 


Weigher, 9-67 


Magnetic field sensing device, 9-20* 


Maintenance, 5-45 
aircraft with computer, 
compressed air supply, 
computer, 6-88 
electronic items, 7-146 
test panel for, 9-22* 


5-73 
8-77 


Making shoulder pads, prob., 9-164* 


Management, 
concepts, 9-161* 
design of data systems, 
measurements, 10-162* 
of distribution function, 
philosophy, 9-153 
production, 10-162* 


Manufacture of, 
aluminum foil, 7-94 
automobiles, 6-41; 8-72 
automotive parts, 5-29; 8-96 
automotive pistons, 10-41 
bathtubs, 10-59 
cans, 8-47* 
ceramic products, 10-45* 
deposited carbon resistors, 9-52, 60 
diesel flywheels, 10-41 
engine castings, 6-86 
esters, 9-155* 
forgings, 5-29 
hardboard, 7-58* 
hydrogen, 8-47* 
magnetic tape, 5-12* 
pails, 5-65 
pipe, 5-68 
rubber mats, 
sanitary ware, 
silicon surface 

9-14" 

steel beams, 
toothpaste tubes, 
typewriter parts, 
Volkswagen cars, 
window glass, 8-87 


8-162* 


6-164° 


7-54 
10-45* 
alloy transistors, 
8-50* 
5-52 
5-84 

6-41 


Manufacturing engineering, 7-62 
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Manufacturing Engineering Council, 
election of officers, 6-12* 
Manufacturing research, 6-59 
Marking, 
cartons, 10-86 
resistors, 9-60 
tubes, 7-92 
Mays, B. L. 
Automation in Newspaper 
rooms, 7-95 
McRainey, J. H. 
Data—The Crucial 
Measuring, 
machine, tape controlled, 8-39 
paper stacks, prob., 7-148* 
tensile, test specimens, 
5-142* 
viscosity, 8-50* 
Meat packing, 7-143 
Memory drum, 8-27* 
Metal cutting, theory, 
Metal Show, 9-14* 
Meyfarth, G. H 
Handling and Baling Scrap, 
Modersohn, C. W. 
Mechanical-Hydraulic Drive, 
Molding, cast iron bathtubs, 
Morse, C. W. 
Manufacturing Engineering Today, 
7-62 
Motors, dc, 5-12* 
Muschamp, G. M. 
Tomorrow’ s Integrated 
and Plants, 5-46 


Mail- 


Element, 8-54 


prob., 


10-182* 


8-72 


5-68 
10-59 


Offices 


N 


Neklutin, C. N. 
Intermittent 
Webs, 8-79 


Numerical control, 
jig borer, 7-24* 
machine tool drive, 9-80 
magnetic tape for, 5-56 
management considerations, 
milling machine, 6-85 
multihead machine tool, 
system, prob., 10-161* 


Feeding of Metal 


9-158; 


10-41 


6-60 
10-67 


Oo 


Office automation, 
Olesten, N. O. 
Steppingstones to Numerical Con- 
trol, 6-60 
Olson, H. A. 
Controlling 
Orr, J. P 
Explosive Forming, 
Order picking, 7-70 
Order processing system, 9-14* 
Organization, 
for manufacturing 
9-52 
for manufacturing 
7-62 
for numerical 


5-46 


Unwind Reels, 10-78 


10-159 


development, 
engineering, 
control, 6-60 


Orienting gallon jugs, prob., 6-166* 


P 


Packaging, 
8-159° 


hospital supplies, prob., 
Packaging 

Institute 
Painter, 


Machinery Manufacturers 
Show, 10-14* 


mechanical, 10-4* 
Painting, 5-84; 6-41 
electrostatic, 10-85 


machine, capacitor tubing, 
Pasteurizer-cooler, 6-24* 


K. M. 
Manufacturing 


Patterson, 
Improved 
5-139 


Payback calculations, 10-52 


Perry, C. B. 
Tape Controls Multihead System, 
10-67 


Pipeline, nitrogen, 10-19* 


Pipes, 
continuous buttweld, 5-68 
vinyl, 10-16* 


Planning, production processes, 7-62; 
9-52 


Pneumatic, 
feeder, 10-81 
weigh transmitter, 9-67 
Position memory system, 7-92 
Positioning system, 5-77; 6-23* 
Presses, 
high-speed hydraulic, 
hydraulic, 10-14* 
rubber cutting, 7-54 
servo controlled hydraulic, 
sliding bolster, 8-39 


Press slides, selective cycling, 


Printers, 
magazine labels, 
rotary spot, 6-15* 
Process, 
bauxite ore refining, 5-66 
continuous casting, 8-24* 
fuel oil gasification, 8-47* 
pail lining, 5-65 
paper products, 6-78 
ultrasonic, for bending plastics, 
8-10* 
Production 
9-60 
Programming, 
batch processes, 
classes, 6-22* 
crane system, 8-10* 
machine tools, 8-9* 
mill operation, 6-20*; 
numerical control, 6-60 
system, numerically 
10-13* 
train movements, 
Pulley, magnetic, 


Pumps, 
liquid metal, 10-48* 
variable displacement 
10-16* 
Punched card, 
order picking, 7-70 
steel mill operation, 


10-75 


10-75 
9-39 


10-88 


control, 6-164*; 7-76; 


9-155 


8-50* 
controlled, 


9-45° 
10-31° 


hydraulic, 


8-50* 


R 


Railroads, 
9-45" 


Recorders, 
magnetic tape, 5-56 
temperature, 6-77 


Regulators, air supply pressure, 8-77 


Removing bow strip, prob., 
10-161* 


Research, 
manufacturing, 6-59 
Science Information 

10-19* 

Reservation 


Return on 


automatic train routing, 


from 


Service, 


9-14* 
10-52 


system, 
investment, 
Rinsing cans, 7-93 

Riveting, 6-90 
Rods, bronze 
Rolling, aluminum 
Rubber lining material, 


Rusnov, P 
Planning Ensures Successful 
9-158 


9-27° 
products, 
6-10* 


coated, 
7-94 


NC, 


Ss 


Sawing machine, 5-76 


Schiller, J. D 
Developing A Multimachine Com- 
plex, 9-52 
Semiconductor 
device operation, 


prob 


application, 8-162* 
6-164* 


7-148* 


parts, 


Sensing, lines, 
Separating chips from 

10-161* 
Separation 


9-75 


prob., 


heavy media method, 
Servo 
sontrolled press, 
controlled systems, 
positioning systems, 
Shartle, R. A 
Industrial Hydraulic Circuits, 8-88 
Smith, O 
Not More, 


Snider, R. E. 
Maintenance for Production, 


10-75 
9-80 


5-77; 


9-80 


But Better, 9-153 


7-146 


Sorting, 
paper sheets, 5-39* 
parcel post, 9-23* 
resistor blanks, 10-81 


Source recording equipment, 8-54 


Speaker, R. L. 
Distribution 
6-157 


Materials Handling, 


Spreading shredded asbestos, prob., 
8-159* 
Stackers, paper sheet, 6-78 
Stephen, W. F 
Testing and 
Blanks, 10-81 


Stitching machine, for buttons, 9-35* 


Stresses, in feeding metal webs, 
8-79 


Supervisory control, 
Survey, automation, 


Switching circuits, 
transducers, 5-77 


Sorting Resistor 


10-70 
7-35 


for position 


T 


Tape, controlled measuring, 8-39 
Tapping, 
multiple head, 5-64 
unit, 7-16* 
unit, dual-head, 8-22* 
Technical reports, government, 8-12* 
Telemetering, 5-46; 10-70 
Television, closed circuit, 
Temperature, 
meter for moving wires, 7-58* 
recording system, 6-77 
Tension 10-63 
Testing, 
cathode ray 
diodes, 7-67 
kiln temperatures, 6-77 
resistor blanks, 10-81 
resistors, prob., 9-164* 
wires, 6-28* 
Thurman, C. H. 

Plant Modifications for Computer 
Control, 5-135 
packaged, 
remote control, 


9-39 


control, 


tubes, 9-32* 


Tool 
Train, 
Transfer, 
devices, 
line, convertible, 
machines, 9-69 
machines, carburetor air 
6-67 
Transferring, 
chines, 9-69 
Transistor, amplifiers, 


Turnovers, 6-67 


8-39 
10-87 


units, 


in transfer machines, 9-69 
8-39 


horns, 


parts in transfer ma- 


5-77 


U 


Unwind reels, 10-78 


facuum tube amplifiers, 5-77 


falves, 
electrohydraulic, 
remotely operated, 


9-80 
10-70 


w 


Walker, J. R 
Elements of Positioning Controls, 
5-77 
Warehousing, order 7-70 
Watson, T. J 
Accept and 


picking, 
Exploit, 8-158 
Weighing 
batch, 
glass 


Welding, 
assembly machines 
auto bodies, 6-41 
coll ends, 8-71 
electric resistance, 
ultrasonic, 6-164* 


9-67 
bianks 


8-87 


6-41 
8-9° 


Williams, J. C 


Automatic Batch Weigher, 9-67 


Winding rubber tape 8-159* 


7-93 


prob., 


Wrapping bottles, 


x 


X-ray, 
emission gage, 9-151 
thickness gage, 7-94 
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How INDEX TABLE DESIGN affects 
INITIAL PRICE and TOTAL COST 


Study these drawings to see how the 
design of an index table affects total costs 
of an installation. Some tables may be 
priced lower than others initially, but 
the additional charges for auxiliary items 
to adapt them to production require- 
ments, added to maintenance and down- 
time costs, can make a drastic difference 
in the total price. 


FIG. 1—FERGUSON INTERMITTOR 
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The Ferguson Intermittor, indexed by 
a roller gear drive which operates a mini- 
mum of 8,000 hours at speeds up to 
2,000 indexes a minute without main- 
tenance, needs no auxiliary locking. It 
is designed for high speed operation and 
incorporates rigid integral supports for 
tooling to eliminate expensive segmental 
components. The Intermittor dial is sup- 


ported by tapered roller thrust bearings 
to withstand heavy loads with little fric- 
tion. A stationary center tooling support 
is held rigidly at its top by anti-friction 
radial bearings and at the bottom by a 
flanged base bolted to the housing. Hol- 
low center of the support may be used for 
passage of coolants, fluids, air or ver- 
tical shafts to transmit motion to the 
work surface. 


Figures 2 and 3 show typical barrel cam 
and geneva drive index tables. Their 
indexing mechanisms limit operating 
speeds, therefore other components may 
be “designed down.” Shafts and bear- 
ings are lighter; frictional support sur- 
faces might be employed instead of thrust 


FIG. 2—BARREL CAM TYPE 
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bearings and an auxiliary locking or lo- 
cating device is a costly necessity for 
even modest accuracy requirements. Tool 
mounting methods are often provided at 
additional expense and sometimes even 
ignored. Difficulties of installation and 
frequent maintenance downtime can in- 
crease total cost drastically. 


FIG. 3—GENEVA DRIVE TYPE 
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Many other advantages result from the 
selection of a Ferguson Intermittor. Com- 
pare designs in new Catalog No. 161 
which contains data on more than 175 
standard tables. Every design engineer 
should have a copy. Get yours by 
writing: 


FERGUSON 


MACHINE COMPANY 


A division of Universal Match Corporation 


7818 Maplewood Industrial Court 
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Feeding the roots of progress in the cement industry 


Cement—the matrix of world con- 
struction—is in the USA a 1.3 billion 
dollar industry. Continuing technologic- 
al advances keep this basic industry 
efficient, competitive and responsive to 
changing requirements in building and 
construction. Fuller Company, whose 
pneumatic materials handling and pro- 
cess equipment figures in a wide range 
of industries, plays an important role 
here. 

In more than 35 years of growing 
with the industry, Fuller has pioneered 


manufacturing innovations now stand- 
ard in the field techniques and 
equipment that have influenced vast 
improvements in the design of entire 
cement-producing plants. In these years 
Fuller has built an integrated organi- 
zation—Dracco Division, Traylor En- 
gineering & Manufacturing Division, 
Sutorbilt Corporation and Lehigh Fan 
and Blower Division. They are combin- 
ed to provide the cement industry every- 
where with advanced research, with the 
design and manufacture of equipment 


for crushing, grinding, preheating, burn- 
ing, cooling, blending, heat transfer, 
conveying, dust collection and process 
control. Fuller is now able to undertake 
contracts for complete new plants for 
cement manufacturing and for the 
modernization of older ones. 

Fuller is more than ever qualified to- 
day to help cement producers keep ce- 
ment competitive in prices and quality 
with existing alternate materials and 
those to come. For more details on 


Fuller’s capabilities, write today. 
2880 


See Chemical Engineering Catalog for details and specifications. c G-245 


IT 


FULLER COMPANY « 162 BRIDGE ST. * CATASAUQUA, PA. 
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SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION * OFFICES IN PRINCIPAL CITIES 


FULLER DIVISIONS 
Dracco * Lehigh Fan & Blower * Traylor Engineering & Manufacturing * Sutorbilt Corporation 
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THE NEW FAIRBANKS-MORSE 


One of the latest developments in Fairbanks, 
Morse’s 131 year experience in the weighing 
business is the new Batchetron. It is specifi- 
cally designed for fast, accurate proportioning 
of any material that can be pushed, poured or 
dropped into weigh hoppers. It uses high- 
speed electronic methods to weigh and batch 
a number of liquids or solids—in sequence or 
simultaneously—by means of manual or 
punched card control. 

The Batchetron is easy to set. Its high-speed 
action assures positive cutoff of ingredient 
flow. Interlocks prevent incorrect operation... 
halt operation if anything goes wrong. An 
improved, electronic weight-sensing system 
provides long, accurate, trouble-free service 
with exact batch repeatability every time. At 
all times control of operations is lightning fast. 

The control panel of the Batchetron allows 
the operator to adjust for hopper tare weights, 
while pilot lights indicate batching startup, 
sequence and finish. 


BATCHETRON 


Circle 652 on Page 119 


Use of the F-M Batchetron results in sub- 
stantial time and money savings for the chemi- 
cal and food industries . . . for concrete and 
asphalt batching plants . . . for the many appli- 
cations where high-speed weighing and pro- 
portioning are important. And, of course, the 
many years of Fairbanks-Morse precision 
craftsmanship stand behind every Batchetron. 

Learn what the Batchetron can do to make 
your operations more profitable. 


Write: Fairbanks, Morse & Co.; Elec- 
tronics Division; 100 Electra Lane, 
East Station; Yonkers, New York 


ELECTRONICS DIVISION 


FAIRBANKS MORSE 


A MAJOR INDUSTRIAL COMPONENT OF 


FAIRBANKS WHITNEY 
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ok ASCO MIDGET 3-WAY—ACTUAL SIZE 





OVERSIZE EXHAUST 
The ASCO Bulletin 8317 Solenoid Valve provides the fastest cyl- 
NORMALLY OPEN inder or diaphragm return of any valve its size. For example, at 100 


psi a 12” return stroke in a 3” cylinder takes 244 seconds with the 


NORMALLY CLOSED, OR 8317... 7 seconds with a comparable valve. This remarkable 3-way 
UNIVERSAL OPERA TION solenoid valve can be substituted for larger, more expensive units 


normally required to obtain fast return. 


MOUNTS iy ANY POSITION In other 3-way valves, the fast rate of flow under pressure usually 


provides quick operation of the cylinder or diaphragm, but the 
dissipation of pressure on exhaust results in a slower return stroke. 
ONLY 2 MOVING PARTS The large exhaust orifice on the Bulletin 8317 (over 7 times greater 
3H than the inlet area) quickly vents the pressure, permitting the 
piston or diaphragm to return rapidly. 


The ASCO Bulletin 8317 has only 2 moving parts...mounts in any 
position . . . is available in normally open, normally closed and 
universal construction . . . with general-purpose, explosion-proof 
or watertight solenoid enclosures in 14” pipe size . . . for pressures 
up to 160 psi... for water up to 100° F. or air, gases and light 
hydraulic oil up to 180° F. It is immediately available from stock, 


=n as are other ASCO solenoid valves. 


WRITE FOR BULLETIN 8317, providing complete descriptive information on this new, “midget,” quick-exhaust 3-way. 


ASCO Valves 


DEPENDABLE CONTROL BY Aulomatic Switch CO. 52K HANOVER RD. FLORHAM PARK, N. J. + FRONTIER 7-4600 + AUTOMATIC TRANSFER SWITCHES * SOLENOID VALVES + ELECTROMAGNETIC CONTROL 


Circle 653 on Page 119 








